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INTRODUCTION 


HE purpose of the present investigation has been to obtain normal 
standards of gastric secretory volume and acidity for children below 
the age of four years and to outline a method of gastric analysis which 
will lend itself to clinical application and interpretation at this period of 
life. 
HISTORICAL REVIEW 


The introduction of the histamine test some fifteen years ago’ marks 
a convenient milepost in reviewing gastric analysis in children. Before 
that time numerous investigations were reported, all employing some 
form of bulky test meal introduced into the stomach, such as milk, oat- 
meal gruel, barley water, or the Ewald test meal. The inaccuracies of 
such methods resulting from dilution and buffering of the gastric secre- 
tions are great and have been summarized by Bloomfield and Polland,? 
but in general the results have indicated an increase in gastric acidity 
from early to late childhood. 

Hess,* studying the fasting gastric secretion of 52 infants under 
eighteen hours of age, found free acid (pH less than 3.0) in all but one 
ease, and fasting volumes as high as 10 ¢.c. Similar results were ob- 
tained by Griswold and Shohl,* who, in examining 25 infants up to ten 
days of age, reported a fasting pH of 2.5 and fasting volumes up to 
6.5 ec. In a slightly older group of infants (two to nine months) the 
average acidity one hour after stimulation with a test meal of powdered 
milk was considerably less (pH 4.6); while in a third group twelve to 
nineteen months old the average pH was 4.2. 

Hahn,® who performed 91 gastric analyses on 37 infants ranging in 
age from one week to one year, found that stimulation with a test meal 
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of milk resulted in an average hydrogen ion concentration in the gastric 
secretion of 1.0 x 10° (pH 5.0). A detailed examination of Hahn’s data 
reveals that throughout the first twelve months of life there was almost 
no inerease in gastrie acidity, the values for the youngest subjects being 
practically the same as those for the oldest. As will be shown later, 
the results with milk test meals are at considerable variance with the 
present study, in which histamine tests have been utilized. 

Examining 40 normal children one to thirteen years of age by means 
of oatmeal and Ewald test meals, Muhl* found the acidity during the 
first three years to be low, and thereafter only slightly lower than in 
adults. Klementsson,’ who also employed the Ewald test meal, reported 
similar results. On the other hand Ogilvie* and Vanzant and her asso- 
ciates® found an approximately linear increase in gastric acidity from 
early childhood to adolescence. In both of these studies, children under 
three and four years of age, respectively, were grouped in one class and 
the data analyzed collectively. Porridge and Ewald test meals were 
employed. 

Since the introduction of the histamine method for the measurement 
of gastric secretion only a few reports on the normal acidity and secretory 
volume of the stomach in childhood as determined by that method have 
been published. In an early study Harmelin’® found that the maximum 
gastric acidity of infants following stimulation with histamine (0.05 mg. 
per kilogram of body weight) occurred from one to one and one-half 
hours after the injection. Such a delayed reaction has not been confirmed 
by subsequent investigators. Dietrich and Shelby" in 1931 studied the 
effect of histamine on the free and total gastric acidity (but not volume) 
of 14 boys and girls four to fourteen years of age, and discovered values 
which approximated the normal standards for adults as formulated by 
Polland and Bloomfield.** In each subject the subcutaneous injection of 
histamine followed thirty minutes after an aleohol test meal. The dose 
of histamine (Imido-Roche) was 0.01 mg. per kilogram of body weight, 
and produced flushing of the face and neck within five minutes after 
injection. 

Neale,” in gastrie secretory studies on 29 children ranging from six 
months to twelve years of age, also employed a dose of histamine (Roche) 
sufficient to produce cutaneous hyperemia. In the presentation of data 
the exact ages of the patients were not given, but were grouped into 
classes, as follows: six months to one and one-half years, four to six 
years, and ten to twelve years. Presumably children not falling into 
these age groups were not studied. Further, although Neale included 
in his series infants as young as six months, no analysis was made of 
the changes in gastric volume and acidity occurring during the first year 
of life following histamine stimulation, all the cases from six to eighteen 
months of age having, as noted above, been grouped together into one 
class. 
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Faber and his associates** combined the data of Neale’? and of Dietrich 
and Shelby" and added seven observations made in the Stanford Pedi- 
atrics Department before the present series was begun; the data as 
plotted show a wide scatter, but their trends indicate a rapid and ap- 
proximately linear increase in gastric volume from the first to the tenth 
year, and a total acidity that increases rapidly during early childhood, 
more slowly thereafter. 

Siemsen™ in 1932, studying the gastric secretion of 20 boys and girls 
nine to fourteen years of age following stimulation with histamine, 
found relatively high values for total acidity approximating those ob- 
tained by Dietrich and Shelby" for the same age group. Siemsen’s data 
also show a wide scatter. 

In adults the studies of Polland and Bloomfield*® on 100 normal sub- 
jects from fifteen to seventy-five years of age following gastric stimula- 
tion with histamine showed a linear decrease in both volume and acidity 
from late adolescence to old age, with an exceedingly wide variation in 
individual values for each age. The authors concluded, ‘‘ .. . all of the 
present work has been done on adults. There is reason to believe that 
conditions may be quite different in children, and especially in infants.’’ 


MATERIAL 


Subjects for this investigation included 72 children (36 boys and 36 
girls) between the ages of four days and four years who were patients 
in the pediatrie service of Stanford University Hospital at some time 
between July 1935, and January 1937. The selection of suitable chil- 
dren to serve for the determination of normal standards of gastric secre- 
tion at an early age has been laden with difficulties. Although the 
problem of excluding eases of chronic peptic ulcer and gastric carcinoma 
did not arise as it does in adults, the question of including children with 
the types of gastrointestinal upsets so common to early childhood had 
to be dealt with. Since the material for this study was obtained from 
a ward devoted primarily to the care of ill children, and since such a 
large proportion of the younger children on the ward presented gastro- 
intestinal disorders, such eases of improper feeding, vomiting, and 
diarrhea as responded readily to therapy have not been excluded from 
this series. However, because of the reported relation between gastric 
seeretory deficiency and so-called nutritional anemia in children, no 
patient with hemoglobin below 70 per cent Sahli (12 grams per cent) 
has been ineluded in the series. Further, in no case was an analysis done 
on a febrile child or on one in the acute stage of an illness. 


METHOD 


The method employed for the collection of specimens was similar to 
that of Faber and his associates.** In all children over ten days of age 
the analysis was carried out early in the morning following a complete 
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fast of at least eight hours. In infants less than ten days of age a fast- 
ing period of four hours was employed. The approximate distance from 
the subject's lips to the fundus of the stomach was measured on a soft 
rubber catheter (14 French) and marked with a small piece of adhesive 
tape. This distance may be estimated by holding the tip of the tube on 
the subject’s abdomen just below the xiphoid process and placing the 
tube on the abdomen, thorax, neck, and jaw in about the line followed 
by the alimentary canal from mouth to stomach. In an average newborn 
infant the distance is approximately 22 em.; at six months, 26 em.; at 
one year, 30 em.; and at two years, 35 em. 

In an infant the catheter can be slipped without difficulty into the 
stomach; in older children it is usually necessary to hold the jaws apart, 
and to prevent biting of the tube with a small mouth gag constructed of 
two or three wooden tongue blades bound together with adhesive tape. 

For the removal of specimens suction was secured with a 50 e.c. Luer 
syringe. Following the removal of the fasting contents, histamine 
(ergamine acid phosphate—Burroughs-Wellcome) was injected sub- 
cutaneously in a dosage of 0.02 mg. per kilogram of body weight. After 
the administration of the histamine, the gastric contents were removed 
continuously for a period of forty minutes, the juice obtained being 
divided into four ten-minute specimens and placed in separate test tubes. 
In the case of young infants, where the gastric mucosa is easily trauma- 
tized and tends to bleed, suction was exerted intermittently (usually 
every three to five minutes) instead of continuously, and the specimens 
obtained were divided into four ten-minute samples just as in the older 
subjects. The samples were then titrated against 0.1 N potassium 
hydroxide delivered from a microburette, using Tépfer’s reagent 
(dimethylamidoazobenzene) and phenolphthalein as indicators, and the 
values obtained were expressed in the conventional way as degrees of 
free and total acidity.* The former is defined as the number of cubic 
centimeters of 0.1 N base necessary to bring the reaction of 100 ¢.c. of 
gastrie juice to pH 2.9 (the end point of Tépfer’s reagent) ; the latter as 
the amount necessary to bring the reaction to pH 8.3 (the end point of 
phenolphthalein). The combined acidity in degrees is the difference be- 
tween these two values. In addition, the actual pH of some of the 
specimens was determined by the microcolorimetriec method of Brown.** 
The volume of each ten-minute sample was recorded, and the presence 
of mucus, blood, and bile was noted. Since the presence of bile in a 
specimen indicates duodenal regurgitation, samples so contaminated 


*We have, with some reluctance and for the sake of obtaining comparative values, 
followed the conventional method of gastric analysis, realizing, as others have, its 
defects. In 1920 Shohl and King™-** studied a number of indicators and concluded 
that thymoi blue possessed a considerably higher degree of accuracy for the deter- 
mination of free and total gastric Tr than Tépfer’s reagent and phenolphthalein. 
It seems to us unfortunate that the method of Shohi and King has never been more 
widely investigated, that acid deficits (in cases of anacidity) and buffer values are 
not Se by the present conventional methods, and that titration to neutrality 
is never done. 
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were discarded from the series. The psychic state of each subject during 
the test period was also noted in detail. In 13 patients the test was 
repeated from one to three additional times on successive mornings 
to determine the effect of different doses of histamine (0.01 and 0.02 mg. 
per kilogram of body weight) on gastric secretion and to discover the 


TABLE I 


TEN-MINUTE SAMPLE 


DIAGNOSIS 


Normal newborn 
Normal newborn 
Normal newborn 
Normal newborn 
Normal newborn 
Normal newborn 
Normal newborn 
Normal newborn ‘ 
Normal newborn \ewins 
Premature 
Premature 
Skull fracture 
Malnutrition 
Improper feeding 
Normal infant 
Vomiting 
Diarrhea 
Normal infant 
Acute otitis media 
Improper feeding 
Malnutrition 
Seborrhea 
Lobar pneumonia 
Pneumonia 
Feeding problem 
Exanthem subitum 
Improper feeding 
Malnutrition 
Rickets 
Acute otitis media 
Diarrhea 
Diarrhea, otitis media 
Improper feeding 
zema 
Acute otitis media 
Normal infant 
Common cold 
Lobar pneumonia 
Pneumonia 
Feeding problem 
Scurvy 
Vomiting, diarrhea 
Malnutrition 
Acute otitis media 
Common cold 
Diarrhea 
Malnutrition 
Diarrhea 
Eczema 
Common cold 
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2 
3 
4 
3. 
4 
3 
3 
2 
1 
1 
2. 
0 
3 
2. 
3. 
6. 
7. 
5 
8 
9. 
5. 
7. 
4. 
6. 
3. 
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MAXI- MINT- 
NO. |NAME/ SEX AGE MUM MUM 
wor, | 7 rat pH 
C.C. 
4 days 20 
5 days 
6 days 
7 days 
7 days 
| 7 days 
8 days 
9 days 
10 days 
10 17 days / 
11 20 days 
12 20 days 
13 22 days 
14 22 days 
15 28 days 
16 34 days 
17 24 mo. 
18 24 mo. 
19 | 24 mo. 
20 | 24 mo. 
21 | 3 mo, 
22 | 3 mo. 
23 | 3 mo, 
24 | 33 mo. 
25 4 mo. 
26 44 mo. 
27 | 43 mo. 1] 
28 | 5 
29 | 
30 | 
31 | 25 | 16 _ 
32 25 | 10 i“ 
33 36 | 23 1.9 
34 40.5) 27 1.8 
35 27 | 15 2.2 
36 24 | 12 os 
37 22.5) 15 
38 38 | 22 = 
39 = 35 | 21 2.1 
40 8 mo, 37.5} 21.5 | 2.0 
41 | 8 mo. 87.5) 62.5 an 
42 | 8} mo. | 34 | 22 1.9 
43 | 9 mo | 67 | 51 1.5 ‘ 
9 mo. 51.5} 35 one 
45 10 mo. 92.4) 64.4 | 
46 10 mo. 44 | 33 1.9 
47 104 mo. 33 | 14 om 
48 103 mo. 51 | 32 1.9 ¢ 
49 re 114 mo. 105 | 80 = 
50 | 114 mo. 61.5] 45 | -- 
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TABLE I—ConrT’p 


TEN-MINUTE SAMPLF 


DIAGNOSIS rat 


Common cold 
Malnutrition 
Dermatitis venenata 
Eezema 

Eezema 

Pyelitis 

Lacerated scalp 
Malnutrition 
Tuberculosis 
Eezema 

Mental deficiency 
Tuberculosis 
Malnutrition, otitis 
Exanthem subitum 
Imperforate anus 
Exanthem subitum 
Epilepsy—petit mal 
Tuberculosis of hip (?) 
Epilepsy 

Asthma 

Urinary frequency 
Lead poisoning 


Bears 


Onn 


*TA—total acid. 
7FA—free acid. 


effect of other factors, especially the child’s psychic state, on gastric 


secretion from day to day. 
RESULTS 


In analyzing the cases listed in the accompanying protocol (Table 1), 
the figures treated as significant for each set of ten-minute samples after 
histamine have been: 1, the maximum volume; 2, the maximum free 
acidity; 3, the maximum total acidity; and 4, the minimum pH. In a 
few cases the maximum volume has occurred in a different ten-minute 
sample from that exhibiting the maximum free and total acidity. For 
example, the highest volume occasionally was noted in the second speci- 
men, the highest free and total acidity in the third. 

Character of Secretion —As has been noted by most investigators, the 
gastrie juice of the very young subjects in the series was thick, mucous, 
and somewhat opaque in character; whereas that of the older children 
was usually clear and almost watery in consistency. 

Volume of Secretion—The seatter of the highest volume for a ten- 
minute sample following histamine stimulation is best shown by a seatter 
diagram (Fig. 1) where each dot represents a different individual, with 
volume plotted against age. The diagram resembles that obtained by 
Polland and Bloomfield’® for adults in that there is a strikingly wide 
variation between individual values, although a definite correlation 


6 
| | | 
| MAXI- | MINI- 
NO. |NAME| SEX AGE MUM 
~ pH 
|_C-C. 
52 
53 
: 54 
3 55 
56 
57 
58 
~ 59 M 24 mo. 11.0 56 | 36 ee 
60 M 25 mo. | 16.0 53 41.5 
61 M 2@ mo. 4.5 60 | 37.5 
> 62 Bs 26 mo, 9.0 43 29 2.0 
KK 63 M 29 mo. | 10.0 | 68 | 58 15 
64 - F 30) mo. | 7.5 72 | 53.5 ade 
65 F 31 mo. 8.0 65 | 42 1.7 
Sa 66 F 34° mo. 11.0 57 | 45 17 
67 | M 36 «mo, 18.0 | 101.5!) 90 14 
fe 68 | M 41 mo | 10.0 | 75 | 53 ite 
; 69 | M | 44 mo, 14.0 | 64 | 53 wp 
70 F 47 mo. | 16.0 | 38 | 30 2.0 
71 F 47 mo. 18.0 74 | 65 wile 
72 M | 47 mo. 21.5 | 61 | 50 | 15 
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between age and volume can be detected. This correlation is shown by 
the broken line of trend obtained by grouping the data for volume of 
secretion into class intervals and plotting the average for each class. 


2 4 
AGE IN YEARS 
vie. 1.—Normal gastric secretion following histamine. Highest ten-minute secretory 
volume. 


Because of the wide scatter of individual values, the broken line represents only 
the approximate trend. 
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Fig. 2.—Normal gastric secretion following histamine. Highest ten-minute total 
acidity (titrated to pH 8.3 with phenolphthalein), 


Because more data were available in the younger than in the older age 
range, it seemed wisest to gradually expand the class intervals so that 
each interval would include a comparable number of cases. Therefore 
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the following groupings have been devised: first month (15 cases), 
second to sixth months inclusive (21 eases), seventh to twelfth months 
inclusive (15 eases), thirteenth to thirtieth months inclusive (13 cases), 
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Fig. 3.—Normal gastric secretion following histamine. Highest ten-minute free 
acidity (titrated to pH 2.9 with Tépfer’s reagent). 
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Fig. 4.—Normal gastric secretion following histamine. Lowest ten-minute pH. 


and thirty-first to forty-eighth months inclusive (eight cases). Because 
of the small number of eases and the wide scatter in each class, the 
averages obtained should not be looked upon as the absolute normal 
values of gastric secretory volume for each class, but rather as approxi- 
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mate figures with whose aid the probable trend can be determined. For 
this reason the smoothed curve derived from them has been represented 
as a broken rather than a solid line. 

Such a treatment of the data reveals the fact that gastric secretory 
volume following histamine stimulation increases rapidly from birth 
throughout early infancy, more slowly thereafter to the fourth year 
(the upper age limit of this survey). 

Total and Free Acidity.—The scatter diagram for the highest total 
acidity in a ten-minute sample (Fig. 2) shows an even wider scatter than 
occurs with volume, but here also the averages of the various age groups 
suggest a rapid increase in acidity during infancy and a much more 
gradual increase thereafter. The curve for free acidity (Fig. 3) closely 
parallels that for total acidity, running about 15° lower throughout. 

A study of pH determinations made in 41 cases of the series (Fig. 4) 
shows that the pH decreases rapidly during the first year, and maintains 
a constant level during the second, third, and fourth years. 


DISCUSSION 


The place of the histamine method of gastric analysis has been well 
established in clinical medicine by Bloomfield and Polland.** There can 
be little doubt of its advantages over the older methods of gastric stimu- 
lation in which gastric secretions are so contaminated with the bulky 
test meal, whether it be tea and toast, milk, or simple gruel, that the 
determination of secretory volume is almost impossible and of acidity, 
only very roughly quantitative. On the other hand, it must be kept in 
mind that histamine exerts a maximum stimulation upon gastric secre- 
tion, probably far exceeding in degree that occurring during the ordi- 
nary digestive processes. In adults the histamine test is easily carried 
out under adequately standard and readily repeated conditions. The 
optimum dose of histamine has ‘been determined; there is almost no 
likelihood of the contamination of gastrie secretions by swallowed saliva, 
and the psychie state is ordinarily satisfactorily controlled, the patient 
usually being reasonably at ease and not excited. 

In infants and young children standardization of the test is difficult 
beeause these factors (histamine dosage, contamination with saliva, 
psychie state) cannot so readily be controlled. 

Studies of the optimum dose of histamine for gastric analysis in chil- 
dren have been made by Neale’® and by Dietrich and Shelby." Neale 
states that the proper dosage is that which produces ‘‘moderate general- 
ized cutaneous hyperemia and a slight acceleration of the pulse rate, with- 
out headache or signs of collapse.’’ Using histamine (Roche) he ob- 
tained such a reaction in children under two years of age with 0.15 mg., 
from four to six years with 0.2 mg., and from ten to twelve years with 
0.3 mg. Dietrich and Shelby, in children from four to twelve years of 
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age, found the optimum dose, with flushing of the face and neck, to be 
0.01 mg. of histamine (Imido-Roche) per kilogram of body weight. 

In the present investigation, in order to determine the optimum 
amount of histamine for gastrie secretory stimulation, two dosages were 
studied in detail in a series of nine cases: 0.01 and 0.02 mg. of histamine 
(ergamine acid phosphate—Burroughs-Welleome) per kilogram of body 
weight. In the nine subjects the two doses were given on different morn- 
ings. In four of the nine a somewhat higher total acidity was obtained 
with the larger dose; while in the remaining five there was either no 
difference, or a slightly higher acidity with the 0.01 mg. dose. In but 
one of the nine eases was the volume of secretion significantly higher 
with the larger dose. With neither dose were serious symptoms produced 
by the histamine, although with 0.02 mg. per kilogram of body weight 
flushing of the face and neck invariably occurred. 

Although the differences in the volume and acidity of gastric secretions 
between 0.01 and 0.02 mg. dosages are not great, it seems advisable to 
employ the larger dose (0.02 mg. per kilogram) for infants and small 
children, sinee it is more likely than a small dose to insure an optimum 
histamine response. This is the same dosage of histamine base as that 
used by Dietrich and Shelby,* and slightly less than that employed by 
Neale. Because of the rather marked general reaction produced by the 
administration of 0.02 mg. per kilogram, it was deemed inadvisable to 
try larger doses of histamine. 

Davison,"* before the introduction of the histamine test, showed that 
contamination with saliva can lower the acidity of the contents of the 
fasting stomach in infants from pH 4.0 to pH 5.1. While the acidity of 
the contents of the fasting stomach is unquestionably lowered by the 
alkalinity of saliva swallowed during the preceding hours, as in Davison’s 
patients, that factor is of little importance in the histamine test; for no 
more saliva is present in any one specimen except the first than has been 
swallowed in the previous ten minutes. Furthermore, the marked in- 
crease in gastric acidity observed in almost all cases of the present series 
following histamine stimulation indicates that no large amount of saliva 
was swallowed and that its réle as a neutralizer of gastric acid is a 
minor one. For example, although the fasting gastric pH of the infants 
in the present series was frequently as high as that reported by Davison 
for gastric secretion contaminated with saliva, it invariably fell to a low 
level after histamine stimulation; in only one case was it greater than 
3.6, and in most eases it was below 2.5 (Fig. 4). 

Likewise, the regurgitation of duodenal contents is readily detected 
and presents no major difficulty if specimens are discarded whenever 


*Ergamine acid phosphate (Burroughs-Wellcome) contains 36 per cent of histamine 
base: whereas histamine dihydrochloride (Roche) contains 60 per cent.“ Consequent- 
ly a dosage of 0.02 mg. of the acid phosphate is approximately equivalent in histamine 
base to 0.01 mg. of the dihydrochloride. 
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bile is seen. In the present series, no case was encountered in which 
a sudden lowering of acidity occurred to indicate duodenal regurgitation. 

Control of the psychic state presents a trying problem in testing in- 
fants and small children. In most adults a state of comparative calm 
ean be induced, despite the discomfort of swallowing a stomach tube, by 
explaining in advance the nature of the test and informing the patient 
that cooperation is desirable for the best results. In many very young 
children, on the other hand, the discomfort and apprehension induced 
by the passage of the tube are such that a state of anger and terror is 
induced which lasts throughout the test. That emotional disturbances 
influence gastrie secretion has been long understood, but not heretofore 
investigated in children with respect to the histamine method. To study 
this factor, nine uncooperative subjects in the present series were sub- 
jected to two or more tests repeated on successive mornings to accustom 
the children to the procedure. In five of these cases, repeating the 
test on successive mornings resulted in better cooperation and an in- 
crease in total acidity (of the best ten-minute specimen) of from 25 to 
250 per cent; in one case there was less cooperation the second time 
the test was done, and a corresponding 15 per cent decrease in acidity 
was noted. In two of the subjects there was no correlation between de- 
gree of cooperation and alteration in total acidity, one case showing a 
5 per cent increase in acidity with decreased cooperation, and the other 
a 15 per cent decrease in acidity with increased cooperation. In neither 
of these two cases was the change in acidity as great as in the subjects 
showing a positive correlation between acidity and degree of cooperation. 

Similar results were obtained in studying free acidity, with the ex- 
ception that the increase in acidity when the patient became more co- 
operative on repeated testing was more marked, in one ease being as 
much as 750 per cent. 

The changes in volume were less striking. Four of the nine subjects 
showed a moderate increase in volume (25 to 50 per cent) with in- 
creased cooperation upon repeating the histamine test on successive 
mornings; while three showed a slight decrease in volume (8 to 20 per 
cent) with increasing cooperation. An interesting observation on the 
two remaining cases of the series was that whereas there was no ap- 
parent change in cooperation when the test was repeated several times 
on successive mornings, a moderate increase in gastrie volume did oceur 
(10 to 50 per cent). 

These observations strongly suggest that the psychie state of the 
very young subject plays a demonstrable part in the acid secretory 
response of the stomach, a part which the powerful stimulating action 
of histamine is not, in some eases, able to overcome. 

It would be of interest to compare the results of the present investiga- 
tion with the data presented by other investigators for older children. 
Indeed, as mentioned before, Faber and his associates'* have plotted the 
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gastric secretory volumes reported by Neale’? and the total acidities re- 
ported by Neale and by Dietrich and Shelby," together with an early 
series from the Stanford Department of Pediatrics, and have discovered 
a rapid increase in both these values during the first ten years of life. 
However, direct comparison of the results of the present investigations 
with the findings of other workers seems inadvisable, since the data in 
this series have been obtained and analyzed in a manner somewhat 
different from that of heretofore published reports. For example, Neale 
grouped his cases differently and employed a varying dose of hista- 
mine; while Dietrich and Shelby performed the test at the conclusion 
of an aleohol test meal instead of after a period of fasting. Further 
investigation employing a standard histamine technique is needed be- 
tween the fourth and fifteenth years. 

The rapid increase in gastric acidity during the first year of life 
following histamine stimulation is at considerable variance with the 
reports of earlier investigators (Griswold and Shohl,* Hahn*), who em- 
ployed bulky test meals introduced directly into the stomach. As al- 
ready pointed out, these authors found a uniformly low gastric acidity 
throughout infancy (pH 4.2 to 5.0), with the exception of the first few 
days, during which acidities as high as pH 2.5 were noted (Griswold and 
Shohl,* Hess*). The present study would seem to confirm the report 
of these investigators that there is a decrease in gastric acidity after 
the first ten days of life, although the number of cases on which con- 
firmation is based is small. The average total acidity of nine cases in 
our series ten days of age or younger was 27.2 degrees; whereas the 
average for five subjects eleven to twenty-eight days of age was only 
8.3 degrees. Thereafter throughout infancy the increase in acidity was 
rapid. 

That the stomach should exhibit this progressively increasing ability 
to secrete gastric juice during the first year is not surprising, since in- 
faney is the most rapid period of physical growth. To determine what 
relationship exists between secretory volume and body weight, the ratio 
of secretory volume in cubie centimeters to body weight in kilograms 
was determined for each of the 72 subjects in the series, and the results 
were plotted as a scatter diagram (Fig. 5). The mean trend of the 
ratio from birth to the fourth year is represented by the broken line. 
The study reveals that throughout the first four years the ratio of 
maximum volume to body weight is very nearly a constant, that con- 
stant being in the neighborhood of 1.0, thus indicating that the volume 
of gastric secretion does actually increase in proportion to body growth 
as expressed by weight. Expressed as the ratio: 

Normal ten-minute volume in ¢.c. = Body weight in kg., 
this relation serves as a simple method for remembering the normal 
secretory volume of young children without reference to tables or charts. 
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It is clear that such a relationship holds only during childhood; for 
~ an examination of the data of Polland and Bloomfield*® for adults shows 
that whereas body weight may remain more or less constant for years, 
there is a continuous decrease in gastric volume from year to year,* 
with a corresponding increase in the ratio of volume to body weight. 
The data available permit a rough generalization on the trend of 
gastric secretion in infancy and childhood: volume, as already pointed 
out, parallels body mass and hence is a function of growth; quality 
as represented by the concentration of acid in gastric secretion, changes 
with age in the direction of increased acidity but not parallel with 
secretory volume or body mass, and hence is a function of age rather 
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AGE IN YEARS 
Fig. 5.—Relation between gastric secretory volume following histamine and growth. 


Ratio of highest ten-minute volume in cubic centimeters to body weight in kilograms. 
The broken line of trend suggests that the ratio is approximately a constant (1.0). 


than of growth. The maximum concentration of acid is not reached 
during the first four years and perhaps not until adolescence or early 
adult life. 


CONCLUSION 


It has been the purpose of this report to outline a clinically applicable 
method of gastric analysis in very young subjects and to present normal 
standards of gastric secretion following maximum stimulation with 
histamine in this age group. An examination of the data which have 
been presented shows clearly that the range of normal values for gastric 
volume and acidity is extremely wide and that no narrow definition of 
normality can be established. Furthermore, because of the wide scatter 
of the data and because of the limited number of cases in the series, it 


*This, however, is an average trend, much influenced by certain cases of declining 
acidity. individual adults by 
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has not seemed advisable to attempt an elaborate statistical analysis of 
the data. Consequently no reference chart has been prepared with 
rigidly drawn boundaries between which all normal values must fall. 

Perhaps the wisest procedure for comparing the values obtained in an 
individual gastric analysis with the normal data of this series is to 
match them with the seatter diagrams (Figs. 1, 2, and 3), noting whether 
the highest ten-minute value for volume or acidity falls within the range 
of widest seatter, and its distance from the curve of mean trend. Thus 
it ean be determined whether or not the gastric secretions under exam- 
ination are grossly abnormal. More refined comparisons are not war- 
ranted and ean be only misleading. 

Concerning the technique of performing the gastric analysis, unless 
a standard procedure is followed comparison between individual gastric 
data and the seatter diagrams of normal volume and acidity presented 
in this report will be extremely unsatisfactory. The following routine, 
which has been found most satisfactory, should be adhered to. The test 
is performed in the morning after a fast of eight hours (in subjects 
under two weeks of age the period of fasting may be reduced to four 
hours) in the manner deseribed in detail under the heading ‘‘ Method.’’ 
The dosage of histamine (ergamine acid phosphate—Burroughs-Well- 
come) is 0.02 mg. per kg. of body weight. Measurement of the volume 
of each ten-minute sample and titration are carried out as described. 
If any of the specimens are contaminated with bile they should be 
discarded and the test repeated the next day. Moreover, if the patient 
is uncooperative or if a very low acidity or an otherwise bizarre result 
is obtained, the test should be repeated on successive mornings until the 
patient shows a reasonable degree of cooperation. Only then can the 
results of the test be trusted. 


SUMMARY 


1. A review of the literature reveals a lack of normal standards of 
gastrie secretory volume and acidity in infants and young children. 

2. A technique for the collection and analysis of gastric secretion 
applicable to infants and young children is presented. 

3. The gastrie secretory volume, total acidity, free acidity, and pH 
of 72 children ranging in age from four days to four years following 
stimulation with histamine are presented. 

4. Results of this investigation indicate that gastric secretory volume 
and acidity increase rapidly during the first year of life, more slowly 
thereafter. The increase in volume during the first four years is pro- 
portional to growth as measured by body weight. ; 

5. The high degree of dispersion in the basic data indicates a wide 
normal range of values during the first four years of life. 
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6. Further studies of the normal gastric secretion of children from 
four to fifteen years of age employing a standard histamine technique 
are desirable. 
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BLOOD COAGULATION FACTORS IN HEMORRHAGIC DISEASE 
OF THE NEWBORN AND THE VALUE OF INTRAMUSCULAR 
INJECTIONS OF FATHER’S AND MOTHER’S BLOOD 


Heyworta N. Sanrorp, M.D., anp ELeanor I. Lesiir, M.D. 
Cuicaco, ILL. 


RUE hemorrhagic disease of the newborn occurs infrequently at the 
present time. In the last eight years there were only two infants in 
our newborn service (5,500 babies) that suffered from this condition. 
The first infant was born normally from a primiparous mother who 
had had good prenatal supervision throughout her pregnancy. The child 
was a female, weighing 6 pounds 12 ounces, and was normal at birth. 
Forty-eight hours after birth she began to vomit blood-stained mucus, 
and there was continuous oozing from the cord. Biood examinations 
made at this time showed hemoglobin 95 per cent, red blood cells 
4,800,000, white blood cells 10,000, coagulation time thirty-five minutes. 
This was considered to be an instance of hemorrhagic disease of the new- 
born. Blood was withdrawn from the anterior fontanel for purposes of 
platelet study as has been described,’ and 20 ¢.c. of her father’s whole 
blood was given intramuscularly. Hemorrhage from the cord ceased in 
four hours and the child made an uneventful recovery. The following 
table shows the daily platelet study (Table I). 


TABLE I 


Datty COAGULATION TIME OF FRACTIONS OF PLASMA CONTAINING VaRIOUS CoN- 
CENTRATIONS OF PLATELETS 


Day of life 1 2 3 4/ 5 6| 7 10 
Number of plasma plate- 475 20 |540 |500 | 500 |480 
lets in hundred thou- 
sands C.c. 
Coagulation time in 
minutes blood 
Plasma A 40 in- 30 | 20 
Plasma B 1440 58 | 47 
Plasma C 25| jected | 18 | 12 


It will first be observed that there was no deficiency of plasma plate- 
lets, the normal number being around 500,000 to 600,000 as has been pre- 
viously reported.?. This number remained at about a constant daily level 
of 500,000. 
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The qualitative behavior of the platelets was quite different. The 
“normal coagulation time for natural venous plasma (plasma A) is fifteen 
minutes on the first day, rising to twenty-four minutes by the third day. 
In this child it was forty minutes on the second day. Platelet-free 
plasma (plasma B) from the blood of the normal newborn infant 
coagulates on the third day at fifty-five minutes. In this child it did not 
coagulate for 1440 minutes (twenty-four hours). Plasma containing 
platelet concentrate (plasma C) in the normal newborn infant coagulates 
in nine minutes on the second and third days of life and here it took 
almost three times as long, or twenty-five minutes. 

The cause of the failure of this infant’s blood to coagulate properly 
on the second day of life may lie, therefore, in a qualitative platelet 
dysfunction. The number of platelets was normal, but the platelets did 
not disintegrate normally as shown by the increased coagulation time 
of natural venous plasma. In the platelet-free plasma (plasma B) 
(which is plasma that had been shown by microscopic examination to 
contain no intact platelets) the coagulation time was increased over 25 
times. Changes in coagulation time for this plasma must represent 
some substance liberated by the disintegration of platelets or may repre- 
sent a measure of the qualitative value of the platelets. 

This was further shown by the plasma platelet concentrate (plasma 
C). Normally this concentrate should coagulate in eight minutes but 
here it took three times as long, showing that disintegration of the plate- 
lets was delayed. In this infant, therefore, the blood dyscrasia was, in 
part at least, a resistance of the platelets to disintegration, or an exag- 
geration of the increased resistance found in the first three days in the 
blood of the normal newborn. 

Twenty cubic centimeters of the father’s blood was given intramuscu- 
larly on the third day and no platelet estimation was done. On the 
fourth day clinically the infant was normal. The coagulation time 
of the various plasmas was only slightly longer than the average for 

normal infants, and by the seventh day it had returned to normal. 

It was decided, following this experience, to study the results of the 
intramuscular injection of father’s and mother’s blood on a series of 
normal newborn infants. 

Ten ecubie centimeters of mother’s whole blood was injected intra- 
muscularly on the third day of life in ten normal newborn infants. The 
same was done with 10 ¢.c. of father’s blood. The results obtained with 
these twenty newborn infants are shown. In all of these infants the 
platelet studies were begun at birth and continued until the tenth day 
of life. To make the entire series of twenty, only those infants were 
ineluded in which the blood determinations were fcllowed on each in- 
dividual baby for the entire ten-day period (Table IT). 

In comparing these results with our former values for normal new- 
born infants, it will be observed that all factors show about a 20 per cent 
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TABLE IT 


DatLy COAGULATION TIME OF FRACTIONS OF PLASMA CONTAINING VARIOUS 
CONCENTRATIONS OF PLATELETS 


BLOOD FROM THE MOTHERS OF NORMAL NEWBORN INFANTS, INJECTED ON THIRD DAY 
(TEN INFANTS) 


Day of life 3 4 5 8 9} 10 

Number of plasma platelets in 477 | 466 | 544 680 | 740 | 550 
hundred thousands 

Coagulation time in minutes 
Plasma A 35 | 38) 71 24 
Plasma B 220 | 180 | 138 65 
Plasma C 36 | 27) 38 17 


FATHERS’ BLOOD INJECTED ON THIRD DAY (TEN INFANTS ) 


Number of plasma platelets in| 500 | 520 | 553 523 580 | 550 
hundred thousands 
Coagulation time in minutes 
Plasma A 19} 38) 31 32 | 30 
Plasma B 42 83 216 62 | 60 
Plasma C 15| 17] 23 15 | 17 


longer coagulation time. This is due to an improved technique in 
handling the blood. The values obtained are in the same proportion as 
our former studies. 

It is unnecessary to diseuss these values. Comparison with the coagu- 
lation of similar plasma fractions in normal newborn infants shows that 
mother’s blood exerts no effect at all on the disintegration of the plate- 
lets, as judged by the coagulation times of normal platelets containing 
platelet-free and platelet-rich plasma. In fact on the day following 
injection of intramuscular blood the coagulation times are actually in- 
ereased in both father’s and mother’s blood. Father’s blood does not 
seem to exert quite such an anticoagulant effect. It does not increase 
the coagulation time quite so much, and it returns faster to normal. This 
difference from the effect of mother’s blood is very slight, however. 

The failure to obtain any sign of the efficacy of father’s and mother’s 
blood injected intramuscularly as a coagulating agent in the normal 
newborn infant caused us to review some of the older literature on the 
subject. The first reference to hemorrhagic disease of the newborn 
treated by blood injection was by Lambert* in 1908. His infant re- 
covered following a direct transfusion of father’s blood. In 1910 Welch‘ 
reported twelve cases of hemorrhagic disease of the newborn treated by 
blood transfusion. Some of these were by direct transfusion and the 
remainder were by repeated large subcutaneous injections of blood 
serum. The first reported cases of hemorrhagic disease of the newborn 
treated by small injections of intramuscular blood were by Schloss and 
Commisky in 1911.5 They successfully treated six infants by injections 
of parent’s whole blood intramuscularly. Two of these infants received 
20 ¢.c. each; three, 10 ¢.c. each; and one, 5 ¢.c. Sehloss and Commisky 
were very fair in their discussion of their results, to quote ‘‘it is always 
hazardous to draw conclusions from small series of cases, and this danger 
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is very real in reference to the treatment of the hemorrhagic condition 
of the newborn. Probably some of the cases recover spontaneously and 
this is indicated by the number of therapeutic measures which have given 
favorable results in isolated cases.’’ Yet on the above cases has this 
standard treatment of hemorrhagic disease of the newborn been founded. 

In January, 1937, blood was obtained as usual on a normal seven 
pound female infant on the first day of life. The usual values were 
obtained. On the second day of life blood began to ooze from the cord, 
and the child spit up bright red blood. Blood examination showed 
hemoglobin 90 per cent, red blood count 4,500,000, white blood count 
10,000, coagulation time thirty minutes. Plasma coagulation tests 
showed values similar to those of the first infant reported with hemor- 
rhagie disease. These factors are shown in Table III. 


TABLE IIT 


DaILy COAGULATION TIME OF FRACTIONS OF PLASMA CONTAINING VARIOUS CONCENTRA- 
TIONS OF PLATELETS 


NO TREATMENT GIVEN 
Day of life 1 2} 3; 4 5 6 7 8 9} 10 
Number of plasma platelets in| 500 | 500) 600/ 600) 600 | 680 | 600 | 650 | 500 | 500 

hundred thousands 

Coagulation time in minutes 
Plasma A 18 70| 120; | 48 | 32 | 22] 34 22 
Plasma B 40 |1440/1440 /1200| 960 | 40) 67) 35 35 
Plasma C 14 55} 80] 100) 105 


With considerable trepidation it was decided to give the infant no 
treatment of any kind, but simply to watch the coagulation factors. As 
in the first child, the coagulation factors increased enormously during 
the third day, lessened on the fourth, and were back to normal values by 
the sixth day. Clinically the hemorrhage ceased spontaneously during 
the third day, and the infant’s condition was very good on the fourth 
day. In this respect its response was exactly similar to that of the infant 
receiving blood intramuscularly. 

We do not wish to draw conclusions from experience with two infants 
with hemorrhagic disease of the newborn. This condition is so infre- 
quent at the present time that we would in all probability have to wait 
several years for the disease to appear again. As to the pathology of the 
condition both infants’ blood indicated that the dyscrasia was an in- 
ability of the platelets to disintegrate. This failure was apparent on 
the second day, and resembled, in an exaggerated way, the action of the 
platelets in the blood of the normal newborn infant. In blood of the 
normal newborn infant the platelets increase in resistance on the second 
day, and reach a peak on the third. This, we believe, is clear enough in 
the two cases to deserve being put forth as a factor in the pathology of 
hemorrhagic disease of the newborn. 
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We would also like to bring out the point that the blood of both in- 
fants behaved similarly in spite of the fact that one of them received no 
treatment of any kind. By no means do we advocate leaving these in- 
fants alone, but we do believe that children that recover following small 
injections of whole blood intramuscularly would recover spontaneously. 
However no one is the judge of whether a child is suffering from a mild 
attack of hemorrhagic disease of the newborn or a severe one. The treat- 
ment should, therefore, tend towards treating the infant as if it were 
suffering from a severe attack. This would mean a return to the older 
method of an intravenous transfusion of parent’s blood, preferably the 
father’s. 

Certainly from our study of the effect of small intramuscular injec- 
tions of parent’s blood in the normal newborn infant there was no evi- 
dence of any kind to indicate that it had any action in lessening the 
coagulation time. In fact both parents’ blood, the mother’s more so, 
seemed to lengthen it somewhat. The procedure, therefore, of injecting 
small quantities of parents’ blood intramuscularly in newborn infants 
as a prophylactic measure is not only needless, but in some cases might 
actually inerease the coagulation time of the blood. 


CONCLUSIONS 


1. In two infants with hemorrhagic disease of the newborn, the faulty 
coagulation was found to be due to a failure of the platelets to dis- 
integrate. This is a qualitative platelet dysfunction and is an exaggera- 
tion of the platelet action in blood of the normal newborn infant. 

2. There was no evidence that small injections of parents’ blood intra- 
muscularly had any effect on the coagulation time of the blood of twenty 
normal newborn infants. 

3. One infant with hemorrhagic disease of the newborn recovered 
following a small injection of father’s whole blood intramuscularly. The 
second infant with hemorrhagie disease of the newborn recovered with- 
out treatment of any kind. 
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METABOLISM STUDIES ON AGE DISPOSITION TO KETOSIS 
IN HUMAN BEINGS 


Wa Heymann, M.D. 
CLEVELAND, OHIO 


NTERMEDIARY metabolism of carbohydrates in infaney and child- 
hood has several definite characteristics that are specific for this age 
period. They are essentially different from those encountered in adults. 
Previous studies’ have shown that starvation hypoglycemia is found in 
infants as well as in children, an observation which confirmed results 
obtained by Mogwitz? and Rumpf.* It is known that the blood sugar 
level in adults, however, remains rather fixed and more independent of 
carbohydrate starvation than is the case in infants and children. 

Another result of the previous studies was the discovery that ketosis 
does not develop under the influence of carbohydrate starvation in 
infants to the extent that it does in children and even in adults. This is 
a finding that obviously deserves interest from a clinical as well as from 
a theoretical point of view. It suggests that the metabolism of the liver 
in infants is substantially different from that in children. Further 
studies on this subject require first of all a detailed knowledge concern- 
ing age disposition to ketosis. 

With this objective in mind, 36 persons of varying ages from two 
months to thirty-five years were placed for three consecutive days on a 
ketogenie diet having a ratio of 2.5:1. Development of ketosis was 
tested by daily quantitative determination of acetone bodies excreted in 
the urine. 

Healthy subjects only were used. The energy quotient of the ketogeniec diet 
was kept between 60 and 90 calories per kilogram of body weight for children, de- 
pending on their age, and at 100 for infants. The formula for the infants con- 
sisted of skim milk sweetened with saccharin; glucose and butter melted until brown 
were added in amounts necessary to adjust the ketogenic ratio to 2.5:1. Infants 
were also given water sweetened with saccharin, the total fluid intake being adjusted 
to 150 to 180 c.c. per kilogram of body weight. Total acetone was determined by 
iodometrice titration of urine distillates according to the method of Embden and 
Schmitz. 

The results obtained are shown in Fig. 1. It can be seen that the 
ability to develop ketonuria begins at the age of seven to eight months. 
Considering the pronounced individual variations, it ean be said further- 
more that the tendency to develop ketosis increases during the first four 
years of life, reaches a broad peak at four to eight years and decreases 
during prepuberty, where it seems to equal values obtained in adults, 
values which are still much higher than those found in young infants. 

Dependence of the disposition to ketosis on age can be due theoretically 
to differences in the ability (1) to produce ketone bodies in the liver,® 
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(2) to utilize or destroy acetone bodies in the muscles® and kidneys,’ or 
(3) to exerete acetone bodies through the lungs and kidneys. In order 
to learn which of these three mechanisms explains the results shown in 
Fig. 1, studies were undertaken in which the excretion of acetone in the 
urine was determined after oral administration of acetone and of sodium 
acetoacetate to infants and older children belonging in the age groups 
that had previously shown the marked differences in development of 
ketosis under the influence of ketogenie diets. 
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Merck’s reagent acetone, containing 99.5 per cent of (CH,),CO, was administered 
in 25 e.c. of ice-cooled milk, sweetened with saccharin, just before the 8 a.m. feed- 
ing. The dosage was increased daily in multiples of 0.3 gm., as shown in Fig. 2. 
The urine was collected in twenty-four-hour periods. The diets used in these studies 
were the routine diets for healthy infants and children. 

Sodium acetoacetate was also fed to infants and children, in the same manner 
(Fig. 3). Sodium acetoacetate, however, is an unstable compound and therefore 
had to be freshly prepared every two to three days according to the following 
method:’ Equal amounts of ethyl acetoacetate (b.p. 79-84°/20 mm.) and 10.4 per 
cent sodium hydroxide were mixed. After standing for twenty-four hours at room 
temperature this solution was neutralized with hydrochloric acid against litmus 
paper. Alcohol and acetone were then removed by fivefold extraction with ether, 
the last traces of ether being removed by bubbling air through the solution. The 
content of acetoacetic acid was determined, employing the method of Embden and 
Sechmitz* for total acetone and calculating 1 part of acetone equal to 1.76 parts of 
acetoacetic acid. The solutions of acetone and sodium acetoacetate were kept in 
the refrigerator. 
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The results of tests made on 14 healthy children and 9 healthy infants 
show that infants and children begin to excrete acetone (Fig. 2) and 
sodium acetoacetate (Fig. 3) at the same level of dosage and that they 
continue to do so in a quantitatively comparable manner. It can ihere- 
fore be assumed that infants utilize, destroy, and excrete acetone and 
acetoacetic acid in the same way that children do. The marked varia- 
tions in age disposition to ketosis found when ketogeniec diets are given 
must therefore be due to differences in ability to produce acetone bodies. 
Inasmuch as acetone bodies are produced solely in the liver,® these studies 
reveal that the liver metabolism in infants is significantly different from 
that in children. 

COMMENT 


The suggestion had been made previously that glycogen might be 
more firmly fixed in the livers of healthy infants than in the livers of 
older children, because the adrenaline hyperglycemia, the so-called 
initial insulin hyperglycemia’ and the tolerance for galactose were less 
noticeably influenced by carbohydrate starvation in infants than in 
children. The diminished ability of infants to produce ketone bodies, 
as shown in the studies now reported, supports this assumption, because 
ketone bodies are produced whenever carbohydrates become insufficiently 
available. 

Diseases concerned with glycogen storage are known to occur in 
infaney and early childhood; that is to say, they occur in the age period 
in which—according to the results of these studies—the glycogen-regu- 
lating mechanisms are still in the process of development. The pre- 
dileetion of this age for von Gierke’s disease or for steatosis of the liver’® 
might be explained by these results. 

The observations here reported were made on healthy subjects. This 
fact has to be emphasi#ed, because Schiff"’ has shown that induced de- 
hydration has a pronounced influence on intermediary carbohydrate and 
acetone metabolism in infants. To find a positive acetone reaction in 


the urine of dehydrated infants, consequently, does not contradict the 
observation that healthy infants develop ketosis extremely poorly. It 


may be stated that, except in the ease of dehydrated infants, clinical 
experience confirms the age disposition to ketosis shown in Fig. 1. Im- 
pressive degrees of ketosis are seen usually in older children and only 
exceptionally in infants. The pronounced disposition to ketosis found 
between the ages of four and eight years also harmonizes with the age 
disposition to eyelie acetonemie vomiting. 

Data published by Collip and his co-workers'® show that a similar age 
disposition to ketosis is encountered in rats, and suggest that a rather 
general biologic law is involved. It seems likely, furthermore, that 
atypical cases of diabetic coma in infancy, such as those in which acetone 
or diacetie acid could not be demonstrated,"* may be explained by these 
observations. 
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The discovery made by Anselmino and Hoffmann” that the ketogenic 
principle of the anterior lobe of the pituitary gland controls the forma- 
tion of acetone bodies suggests the possibility that the pituitary gland 
of infants might not contain this hormone, or might produce it to a lesser 
extent than does the hypophysis of older children. Further investiga- 
tions will have to be undertaken to prove the justification of this sug- 
gestion. 


SUMMARY 

Thirty-six subjects of varying age (from two months to thirty-five 
years) were placed for three consecutive days on a ketogenic diet having 
a ratio of 2.5:1. Development of ketosis was tested daily by quantitative 
determination of acetone excreted in the urine. It was found that up to 
the age of seven to eight months ketonuria remains minimal. From then 
on, the ability to develop ketonuria increases during the first four years 
of life, reaches a broad peak at four to eight years and decreases during 
prepuberty, where it equals values obtained in adults, values which 
are still much higher than those found in infants. 

When acetone or sodium acetoacetate was fed to healthy infants and 
children under normal nutritional conditions, no quantitative difference 
in ketonuria was found in these age g oups. It consequently can be 
concluded that the age disposition to ketosis has to be explained by a 
difference in the ability to produce acetone bodies, rather than by a 
difference in ability to utilize, destroy, or excrete acetone bodies. 

These results would seem to substantiate an assumption made in 
previous studies, according to which the liver of healthy infants retains 
glycogen more tenaciously than does the liver of healthy children. Devia- 
tions from this physiologie equilibrium might explain the occurrence of 
glyeogen storage disease and steatosis of the liver in infancy and child- 
hood. 

Age disposition to ketosis can also possibly be explained by the as- 
sumption that the pituitary gland of infants produces the ketogenic 
principle to a lesser extent than does the pituitary gland of children. 
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CAN SENSITIZATION BE INDUCED BY THE INTRACUTANEOUS 
INJECTION OF TUBERCULIN? 
Watpo E. Netson, M.D., A. Graeme M.D., 


AND EstTeLte W. Brown 
CINCINNATI, OHIO 


N ATTEMPT has been made to determine whether tuberculin in 
amounts as great or slightly greater than ordinarily used for skin 
testing is capable of inducing sensitization to itself in man. Obviously, 
if this were the case, tuberculin testing after the initial injection would 
be valueless for the detection of tuberculous infection. An example of 
the confusion that might arise if it were necessary to consider the 
factor of tuberculin-induced hypersensitivity is illustrated in Table I. 


TABLE I 


ILLUSTRATION OF VARIABLE REACTIONS TO TUBERCULIN IN A CHILD SUSPECTED OF 
Havine TusBercu.osis. J. T., MALE, Two YEARS OF AGE 


TUBERCULIN TESTS 
EXAMINATION DATE RESULT 
May, 1934. Slow resolu-| Patchy deposits lower May, 1934 0 
tion of pneumonia left 
June, 1934. Aspiration 
foreign body 
July, 1934. Bronchitis |Inc. hilum shadows 
December, 1934. Bron-|Infiltration in right up-| 12/17/34 
chitis per lobe 12/19/34 
12/27/34 
12/30/34 
1/27/35 
2/ 1/35 


CLINICAL RECORD 


Feb. 11, 1935 Infiltration in right up- 
per lobe 

Feb. 20, 1935 Clouding upper left lobe 
March 9, 1935 Clouding upper left lobe| 3/18/35 
6/19/35 


Aug. 6, 1935 Inc. hilum shadows 


In this instance, owing to a slowly resolving pneumonie process and 
a history of exposure to tuberculosis, the possibility of a pulmonary 
tuberculous infection was considered. Two questions might be asked: 
(1) Were the positive tuberculin reactions obtained seven and thirteen 
months, respectively, after the initial test the result of induced sen- 
sitization from the earlier injections? and (2) What is the explanation 
of the failure to elicit a positive reaction in the interim between these 
two reactions? 


From the Children’s Hospital, Cincinnati, Ohio., the Children’s Hospital Research 
Foundation and the Department of Pediatrics, University of Cincinnati. 
a ee in abstract before the American Pediatric Society, at Hot Springs, Va., 
pr 0, 1937. 
The data are presented in full in the American Review of Tuberculosis (in press). 
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NELSON ET AL.: 


Experimentally, Seibert’ and Sabin and her coworkers* have demon- 
strated that nontuberculous experimental animals may be sensitized 
to undenatured, purified tubercle bacillus protein (T.P.T. and MA-100). 
Seibert? has been unable to sensitize animals to O.T. or P.P.D., a de- 
natured tubercle bacillus protein. The results of repeated tuberculin 
injections in man are less clear-cut. Aronson and Nicholas‘ believe 
that they have evidence of induced sensitization to MA-100, and Steele 
and Willis® to T.P.T. and O.T. On the other hand, Barnwell and 
Pollard® were convinced that they did not induce sensitization to either 
O.T. or T.P.T. by repeated injections. 

We have performed several series of repeated tuberculin injections 
(O.T., P.P.D., and MA-100) in groups of children who were either 
entirely negative to the two initial ‘‘screening’’ tests or who had reae- 


— Test No. 
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Days between tests 
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Chart 1.—Illustration of variable responses to O.T. and P.P.D. in individual children. 


tions less than 5 mm. in diameter. From one group, only the children 
without any reaction whatsoever to the first two tests were chosen for 
inelusion in the test group. The length of time involved varied in the 
different groups from eight days to one year and the number of tests 
from four to fourteen. An attempt was made to eliminate the positive 
reactors by using a small testing dose at the first injection and a larger 
one (P.P.D., 0.005 mg., and O.T., 0.1 ¢.c. of 1:100) for the second and 
subsequent ones. More than 800 children were included in the various 
groups and roentgenograms of the chests were made of approximately 
half of this number. 

In all groups, positive reactions were obtained in the third and sub- 
sequent tests in some of the children who did not have positive reac- 
tions in either of the first two tests. However, the chief characteristic 
was a marked inconsistency of the individual response (Chart 1). Such 
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a response could scarcely be attributed to a recently induced sensitiza- 
tion. The initial tests in the first group were performed in 1935. 
During the following two years, 163 children were admitted to the 
institution. In order to compare the response to tuberculin of the 
children who had received repeated injections with those who had not 
been tested previously, all of the children were tested with the first 
testing strength of P.P.D. None of the children who had received 
repeated injections of tuberculin had positive reactions. Approxi- 
mately 20 per cent of the new children had positive reactions. All of 
the nonreactors in each group were retested forty-eight hours later 
with the second testing strength of P.P.D. There was no significant 
mathematical difference in the twenty-four- and forty-eight-hour re- 
sponse of the children who had received repeated injections of tuber- 
eulin from those who had not had repeated tests. We interpret this 
as strong evidence against the possibility of induced sensitization in 
the children who had received repeated tests. 

Further evidence against the possibility of induced sensitization was 
obtained from a study of the roentgenograms. One hundred films were 
chosen alphabetically from those of 311 children who were entirely 
negative to tests 1 and 2 and who made up the test group for tests 
3 to 14, inclusive (first group). In view of the difficulties in the roent- 
genologie diagnosis of primary tuberculosis, no attempt was made to 
classify them other than on the presence or absence of calcium de- 
posits. Seventy of the 100 children had positive tuberculin reactions 
in one or more of the tests after the first two. The roentgenograms of 
these children showed evidence of calcification in 38, questionable cal- 
cification in 15, and no evidence of calcification in 17. Of the 30 chil- 
dren who at no time had a positive reaction to tuberculin, roentgeno- 
grams showed evidence of calcification in 19, 3 were questionable, and 
8 had no evidence of calcification. To state this in another way, 57 of 
100 children had roentgenologie evidence of calcification and thus 
presumably of previous tuberculous infection, and 38 of these 57 chil- 
dren had one or more positive reactions in tests 3 to 14, inclusive, 
although they had no reaction whatsoever in tests 1 and 2. 

Variations in response to identical dosages of tuberculin in children 
who have apparently comparable tuberculous lesions are illustrated in 
Fig. 1. These observations are evidence that tuberculous lesions, at 
least in the later stages of the primary infection, may be associated 
with a low degree of tuberculous allergy as measured by the cutaneous 
response to tuberculin. This is in agreement with observations of 
Johnston and associates’ and Krause® and others which indicate that 
there is a decrease in the allergic response as calcification and healing 
take place. We have no evidence to indicate the variations in the 
allergic state during the early stages of the infection, but it is known 
that the degree varies markedly in different children. At the present 
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time it would appear better not to attempt to correlate the degree of 
the cutaneous reaction to tuberculin with the presence or extent of 
tuberculous disease, but in this respect the work of Ayman® and others, 
which suggests that this is the case, is of interest and is worthy of 
further investigation. 

In view of the comparatively large number of subpositive reactions 
(area of edema or induration less than 5 mm. at forty-eight hours or 
erythema without edema) which we observed in children who had 
positive reactions in one or more of the other tests and some of whom 
had roentgenologie findings of tuberculous infection, it would seem 
that at least in some instances these small reactions might be due to 
a low degree of tuberculous allergy. However, since such reactions 
cannot be distinguished from nonspecific ones, it is safer to consider 
them at most as questionably positive. 

Our evidence does not support the theory of artificially induced 
tuberculin sensitization by single or repeated intracutaneous tubercu- 
lin injections for the following reasons: 

1. The third injection was performed ninety-six hours after test 1, 
an interval presumably too short to permit induction of sensitization. 

2. Failure of consistent individual response in all groups. 

3. Failure to obtain consistent maximum rates or sizes of reactions 


in later tests. 
4. Roentgenologice evidence usually accepted as diagnostic of tuber- 


eulous lesions in children of all groups who had no or only question- 
ably positive reactions in the first two tests. 

This does not imply that sensitization to tuberculin or tuberculopro- 
tein is impossible, but such sensitization does not appear likely from 
the ordinary use of tuberculin for skin-testing purposes. 
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PROPHYLAXIS OF POISON IVY 
UsE oF AN ALMOND O1L EXTRACT IN CHILDREN 


LAWRENCE C. BACHMANN, M.D. 
East Provivence, R. I. 


ECAUSE of the marked susceptibility of many children to ivy 

poisoning (Rhus dermatitis), and the well-known annoyance and 
discomfort attendant upon its symptoms, the control of this condition 
has always been a challenge to modern therapeutic endeavors. Through- 
out many months of each year numerous physicians are faced with the 
problem of treating such cases, but, to date, no specific control measures 
have universally been recognized. It is a rather striking paradox that 
so common a skin affection has received very little consideration in the 
pediatric literature. Not only has poisoning from Rhus plants been 
given insufficient recognition as a definite practical pediatric problem, 
but there has been a rather limited number of closely observed and well- 
controlled investigations of this subject in the general medical literature. 
In facet, one may, without unreasonable misgivings, ask, ‘‘ What is the 
present accepted treatment of ivy poisoning?’’ 


REVIEW OF THE LITERATURE 


Contact.—The poison ivy plant (Rhus toxicodendron) belongs to the 
same family as the poison oak plant (Rhus diversiloba), and poison 
sumac (Rhus venenata). The various toxic species of Rhus are believed 
to cause skin irritation through the same toxic principle and symptoms 
of each are often indistinguishable. Von Adelung,’ in 1913, proved 
experimentally that the agent responsible for oak poisoning was a non- 
volatile oily substance and, since then, experience has shown that the 
minutest quantities (as little as 0.001 mg. of toxicodendrol)* of the oil 
from Rhus plants can produce a dermatitis. Earlier writings on the 
subject mention attacks being precipitated by passing near or to the 
leeward of the plant.’ Even though MeNair,‘ in 1921, presented evi- 
dence proving that the poisoning occurs only through actual transference 
of the active principle to the affected area, various reliable observers 
have come to feel that actual contact is not necessary,’ and that the 
more susceptible individuals are affeeted by such slight amounts as are 
given off in the air. There is still much diversity of opinion on this 
subject, but since the discovery of the oily, nonvolatile principle, it 
is felt that the attack of dermatitis is most commonly caused by actual 
contact with the plant. The manner of poisoning may be overlooked 
because, in many instances, the appearance of the eruption is delayed 
for several days. 
From the Emma Pendleton Bradley Home. 
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Susceptibility.—That there is a great susceptibility to Rhus dermatitis 
is well known. It has been estimated that between 60 and 70 per cent 
of the population are susceptible.” * *»* Von Adelung, in 1913, demon- 
strated that there was no such thing as absolute immunity to oak poison- 
ing, although some individuals he found were very resistant. Sweet 
and Grant* pointed out that, despite the fact that certain individuals 
possess a marked degree of resistance to the action of Rhus toxins, they 
could find no real reason for believing that absolute immunity does 
not exist. NeNair* felt that the natural immunity of some patients often 
is known to disappear, It is generally recognized that babies and young 
children? are not susceptible to poison ivy until they have become 
sensitized by sufficient contact with the active substance. Attempts have 
been made to sensitize individuals but these have met with little success. 
Straus, in 1934,’ concluded from his experiments that the best, if not 
the only, way to sensitize an individual to poison ivy is by direct contact 
with the epidermis. 

Skin Tests——By means of skin testing, attempts have been made to 
learn of the degree of immunity or increased tolerance that is shown 
by some people. It is now fairly well recognized that patch tests offer 
the most practical way of determining the offending plants*® and they 
are definitely indicated in many cases.*»* Molitch and Poliakoff recom- 
mend that all children with a history of previous attacks of ivy poisoning 
be given patch tests. Reports in the literature reveal figures ranging 
from 22.9 to 65 per cent? *°"* of positive reactions in various large 
groups studied. That a history of previous attacks is verified in most 
eases by a positive reaction to a patch test is commonly recognized. 

Relationship to Allergy.—Because of the numerous frequent eases of 
contact dermatitis that are evidence of hypersensitive reactions like ivy 
poisoning, as well as the great individual susceptibility, the possible 
relationship of Rhus dermatitis to allergy has been considered. Ivy 
poisoning differs from allergic reactions in the absence of the usual 
high percentage of positive family histories. Furthermore, Coca,’* in 
1934, concluded that poison ivy dermatitis is not an atopy and he states 
that there is no hereditary influence because sensitivity to Rhus ean be 
induced in about 70 per cent of all people. Additional evidence that 
poisoning from ivy is not an allergic mechanism is offered in the fact 
that, at the present time, the known excitants of atopic phenomena are 
proteins, whereas toxicodendrol and other excitants of contact dermatitis 
are of different groups, including oils and simpler compounds. The 
irritating principle of poison ivy is an oleoresin that is not toxie for 
lower animals and is probably not an antigen.’ Thus, no particular evi- 
dence is available to show that the condition is more common in allergic 
individuals than it is in normal persons. 

Symptomatology.—The usual clinical picture of Rhus dermatitis is 
easily recognizable. The ineubation period depends on the character 
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of the exposure and the degree of sensitivity in the susceptible subject. 
It is usually a few hours, but may be delayed for as many as five days. 
Often an erythema or pruritus, either alone or together, on the exposed 
parts of the body is the first evidence of poisoning. In most eases, 
shortly afterward, clusters of fine whitish vesicles appear, especially on 
areas where the skin is characteristically thin. Later, other areas become 
involved, even those where there has apparently been no direct contact. 
The exact mechanism by which lesions spread on the body surface is 
not definitely understood. However, it is universally agreed today that 
the eruption may become more or less generalized by autoinoculation 
or by toxemia."* Swelling, particularly about the face, often becomes 
quite marked. This is frequently seen when lesions occur about the 
genitalia where the integument is likewise loose and thin. When the 
dermatitis goes on to diffuse swelling with vesicle formation, other symp- 
toms are often associated including fever and prostration, and the gen- 
eral discomfort is at times sufficient to necessitate bed rest. In highly 
susceptible individuals large vesicles and even bullae may develop which 
rupture readily and discharge yellowish serum drying in soft crusts. 
Cases have been known to be fatal though these are extremely rare. 
As the dermatitis subsides, the skin is left dry and finely crusted. 
Usually the acute symptoms are over within a week and, following this, 
there is complete clearing of the skin within a few days, unless secondary 
infection occurs from serateching. The differential diagnosis of derma- 
titis venenata and eezema is not easy. It rests chiefly upon the acute 
onset of ivy poisoning and the limitation to the exposed regions."* 
History of Prophylaxis and Treatment.—Since Strickler,’ in 1918, re- 
ported suecess using intramuscular alcoholic injections of the toxin, the 
problem of prevention and desensitization of Rhus poisoning has further 
been studied by a number of investigators. Probably the earliest at- 
tempts at such therapy were prompted by the custom of eating poison 
ivy leaves as well as parts of other plants for their protective value 
against dermatitis venenata.** The practice is common in a few localities, 
even today, the method varying from eating the raw plant to drinking 
a soup made from the same. On this basis, several investigators used a 
tineture of poison ivy by mouth" '® but the efficacy of this method has 
never been satisfactorily demonstrated. Oral treatment has, for the 
most part, been abandoned. Other workers employed intramuscular in- 
jections of aleoholie extracts of the toxin of Rhus plants, alone, and in 
combination with the tincture by mouth."**' Most of the reports of 
studies made with aleoholie extracts of plants record favorable results.*: 
15, 16, 18-22 The various degrees of success realized were either of a pro- 
phylactie or therapeutic nature. Because of the pain and local irrita- 
tion which was often associated with injections of these aleoholie solu- 
tions. some of the more recent commercial products for therapeutic use 
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were made up as oily preparations. Even though reports of investiga- 
tions with these newer products are limited, Coca** ** particularly, as 
well as a few others, have reported very successful prophylactic results 
using extracts of the toxin in oil. They have found that these were 
equally efficient, absorbed more slowly, and were commonly free of the 
irritating secondary reactions. Many of the commercial products avail- 
able today are of this nature. 

Observations in the literature concerning the therapeutic value of ex- 
tracts for Rhus poisoning have varied in degree with the products 
used. Relief of itching, shortening of the acute stage, complete recovery 
in a few days, and checking of inflammation have all been ascribed to the 
therapeutic use of ivy extract. A majority of investigators claimed 
that prompt relief was obtained very often within forty-eight hours 
after only one or two injections of the toxie principle.® 1® 1% 1%, 20-23, 25, 26 
In 1925, Alderson®® reported a number of cases collected from various 
physicians whose results were unsatisfactory. In most instances he felt 
this was due to improper and usually insufficient dosage. 

Data concerning the prophylactic value of injections of Rhus extracts 
are comparatively few. Various articles in the literature report success 
with injeetions of ivy extracts, ranging from partial to absolute protec- 
tion against ivy poisoning, in some or all of the cases studied. ** ** ** 
Some authors contend that immunity is immediately established and that 
desensitization follows upon one or two injections given close together. 
Most writers, however, feel that the most satisfactory results have been 
those obtained when the injections were given some time before or at 
least throughout the period of exposure. The length of the period of 
desensitization is difficult to determine but the majority of investigators 
agree with Strickler’s finding that the immunity is fleeting in character 
and one that has to be frequently renewed. 

The question of dosage is still a matter of conjecture. Adequate pro- 
tection was often obtained with only a few injections. However, in 
most cases, it would seem that the dose was governed by the patient’s 
response. 

Even though many of the reports of investigations are conflicting 
and doubtful, the literature generally shows that encouraging results 
have been obtained from the toxin method of treatment both as a thera- 
peutie agent and as a method of desensitization. However, sufficient 
objective evidence to warrant acceptance of this form of treatment in 
all eases of Rhus dermatitis is still lacking. 


METHOD OF STUDY 


Most of the children at the Emma Pendleton Bradley Home* spend 
a good part of each day outdoors and as the poison ivy plant is quite 
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prevalent over the grounds, they are, during many months, constantly 
subject to poisoning. Because a large number of them exhibit sensi- 
tivity to Rhus toxicodendron and require treatment each season for their 
dermatitis, it was felt that the situation offered a practical problem and 
thus a study was made of the prophylactic action of one of the poison 
ivy extracts on the market today. 

All the children in the investigation were ambulatory boys and girls, 
ranging in age between three and eleven years. They were members of 
a large group, institutionalized, and under study over a period of 
months, for various behavior and neurologic problems. The controlled 
environment and constant medical supervision by the staff permitted 
ideal observations, not only of the ivy poisoning at the time of the 
experiment, but of similar involvement in the same patients during 
previous seasons. 

Fourteen children were selected to receive injections of ivy extract 
because they had definite clinical records of ivy poisoning at some time 
previously, or because of extensive dermatitis at the time of the experi- 
ment. The specific product used was known to be made up of approxi- 
mately 0.66 per cent of the purified ivy extract in almond oil, contain- 
ing about 5 per cent of acetone.* All injections were given intraglu- 
teally. At the start of the experiment, all children were given an in- 
jection of 1 ¢.c. of the poison ivy extract and at this time only 6 had 
clinical evidence of poisoning. Even though lesions varied from a 
mild papular itchy rash to marked swelling and vesicle formation, the 
average child showed a papular rash with vesicle formation on both 
arms or legs, often with the face and parts of the trunk involved. Ap- 
proximately two weeks after the first injection, all of the 14 children 
received a second injection of 1 ¢.c. of the extract in the opposite buttock, 
and at this time there were only 3 with clinical lesions. On the six- 
teenth day following these injections, at a time when all patients were 
free of any evidence of dermatitis, they were purposely exposed on a 
damp day to the poison ivy plant during an outdoor ‘‘treasure hunt,’’ 
while they were clad only in loin cloths, socks, and shoes. Though 
deliberate, this was the same sort of exposure to which they were accus- 
tomed during the summer months, and which resulted in dermatitis on 
previous occasions. Two weeks later, 7 children were given a third 
injection of the same material using similar dosage. 


RESULTS 


In interpreting the results the data were analyzed for possible value 
in the prevention of ivy poisoning as well as the treatment of this con- 
dition. 


*Supplied through the courtesy of Lederle Laboratories, Inc. 
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Prophylaxis.—It was noted that of the 14 children studied, 6 patients 
developed new lesions at some time within four days after either the 
first or second injection. New lesions oceurred in 3 children who were 
affected at the time of the first injection, but none occurred in clean 
eases. Those presenting new lesions after the second injection were 
clean cases when given the drug. Of the 14 children receiving two 
injections, 13 were intentionally exposed to poison ivy plants. It was 
rather strikingly noted that of all those receiving two injections, all but 
2 (85.7 per cent) developed new lesions shortly after the deliberate 
exposure to poison ivy plants. Because of the almost universal dermati- 
tis following exposure, 7 patients were given a third injection of the 
extract, and, of these, 4 (57 per cent) acquired new lesions after this 
extra injection. It was observed that the dermatitis which developed 
following the administration of the drug was of the usual degree of 
severity and duration. There were only 2 children who had no ivy 
poisoning at the time of the first injection and who remained perma- 
nently free of lesions. Both had ivy poisoning in the previous season 
but none whatever during the season in which the study was made. 

Treatment.—No therapeutic results were seen either immediately or 
late. It cannot be denied that some children, greatly discomforted by 
annoying lesions, were not as likely to expose themselves to additional 
poisoning immediately after acquiring a dermatitis. However, there 
was no unusual relief from itching or from other symptoms noted, nor 


was there a definitely shortened course of illness. A majority of chil- 
dren received such local palliative measures for symptoms during the 
experiment as are in common usage everywhere. In all cases it was 
felt that the dermatitis subsided in the usual course of time, which, as 
is generally known, occurs in the average patient within a week whether 
influenced by local treatment or not. 


DISCUSSION 


In summarizing the data, it is felt that neither prophylactic nor thera- 
peutie results were obtained in a practical test from the particular 
product used. Of the 14 children receiving 2 injections of 1 ¢.c. each 
of the extract, as well as the 7 receiving 3 injections, none were noted 
to have gained any more protection than the untreated cases with which 
they were associated. Three (50 per cent) of 6 children with lesions 
at the time of the first injection, developed new lesions within four days. 
Only 3 children had ivy poisoning at the time of the second injection, 
and all (100 per cent) developed new lesions within four days following 
drug administration. Only one child, of all with lesions at the time 
of either the first or second injection, failed to clear up completely 
within ten days. Even though 14 patients received two injections of 
poison ivy extract 12 (85.7 per cent) developed new lesions after a 
deliberate exposure to poison ivy plants. 
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Despite a knowledge of the contaminating effect of the product used 
upon the skin, a number of local reactions occurred following injections 
but an accurate report on this matter is not made because of insufficient 
data. 

In the final analysis of this experiment, there were no indications that 
the product used was effective in the conditions described, and results 
did not compare favorably with those obtained by Coca and other work- 
ers who used the same material. It is felt that observations in this 
group of children merit reporting and serve to demonstrate the limita- 
tions of this method of treatment of Rhus dermatitis. 


SUMMARY 


1. The literature on poison ivy is reviewed. 

2. Observations on 14 children immunized with 2 doses of a standard 
poison ivy extract in oil and exposed under similar conditions, are re- 
ported. 

3. No significant prophylactic nor therapeutic results were realized. 

4. Local reactions occurred following a number of injections. 
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TIDAL DRAINAGE IN THE TREATMENT OF ACUTE 
UNCOMPLICATED EMPYEMA IN CHILDREN 


ALFRED WELLER, M.D. 
Boston, Mass. 


IDAL drainage as modified by Overholt’ provides a simple and 

effective method of draining acute uncomplicated empyema in chil- 
dren. In brief the method consists of inserting a tube intercostally and 
utilizing the ordinary movement of the chest during respiration to pro- 
vide tidal drainage. Since 1935 this method has been used in the 
Boston Floating Hospital. Many suggestions as to its effective use were 
obtained from Sargent.” 

Overholt pointed out that the older methods of closed drainage failed 
because excessive suction was applied to the chest by placing the drain- 
age bottle too far below the level of the fluid in the chest (Fig. 1A). In 
this way large clumps of fibrin or the lung were drawn against the 
tube occluding the lumen and frequent irrigation only served to clear 
the tube for a few minutes. Localized encapsulations of pus within the- 
chest were common and rib resection would be resorted to frequently. 

He converted this same system into one of tidal drainage by regu- 
lating the levels of fluid inside and outside the chest (Fig. 1B). The 
drainage bottle is placed on a table so that the level of fluid in the 
bottle is only between two and four inches below that in the chest. In 
this way the siphonage pressure is less than the intrapleural pressure 
and a slight to-and-fro movement is set up within the system with each 
respiration. This washes out the tube continually and breaks up the 
large clumps of fibrin. At the same time the lung expands slowly giv- 
ing the empyema cavity time to become sterilized and emptied. Thus 
the thickness of the pus is not regarded as a contraindication to closed 
drainage. 

Seven consecutive cases of uncomplicated empyema were treated by 
tidal drainage at the Boston Floating Hospital. The method employed 
is as follows: 

Method.—The skin is prepared with green soap and alcohol and the 
interspace to be used is infiltrated with a small amount of novocaine. 
Previous writers stress the importance of placing the tube in the most 
dependent portion of the cavity. However, dependent drainage is not 
wholly necessary since the entire cavity is being constantly washed out 
by the to-and-fro motion of the fluid. The site of choice is in the axilla, 
high enough so that the diaphragm will not rise to shut off the tube and 
far enough forward so that the movements of the scapula will not inter- 
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fere with the tube. The fifth interspace in the midaxillary line is used 
in the infants and the sixth interspace in the older children. To lessen 
the mental apprehension morphine sulphate is given one-half hour 
before the procedure is started. 

A very small skin incision, about three to four millimeters long, is then 
made and a trocar and canula are inserted into the chest. The canula 
of choice is one that will hold a No. 20 French rubber catheter snugly. 
This one ean be used in the infants, in spite of the fact that the canula 
seems wider than the interspace. One about three inches long without 
a sidearm is used here (Fig. 2). 


TIDAL DRAINAGE 


CLOSED DRAINAGE 
method 


Fig. 1.—A represents the usual method of closed drainage. The drain bottle is 
on the floor producing excessive siphonage pressure. Fluid flows in one direction 
except when the chest is irrigated. Occlusion of the tube frequently occurs. B rep- 
resents tidal drainage. The fluid in the drainage bottle is two to four inches below 
that in the chest so that on inspiration the siphonage pressure is overcome. The to- 
and-fro movement prevents plugging of the catheter. 

The catheter to be used is first prepared by cutting another hole 
about three-quarters of an inch from the tip on the side opposite 
the one already present. The other end of the catheter is cut off so that 
ten inches of the tube is used (Fig. 2). By knowing the exact length 
of the catheter, the amount in the chest can be readily determined. To 
prevent air from entering the chest, the catheter is inserted through the 
eanula as soon as the trocar is withdrawn and about four inches of it 
is introduced. The canula is then withdrawn leaving the catheter in 
place. Care must be taken to keep the catheter clamped off until it is 


connected to the drainage system, 
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The end of a mushroom catheter is modified to hold the plain catheter 
in place. This is made by trimming out the center of the mushroom 
and using about two inches of the length. It is then lubricated and 
slid over the plain catheter until the phlange portion is flush with the 
chest wall. This may be done by inserting a snap through the mush- 
room, grasping the end of the plain catheter and sliding the mushroom 
over the catheter to the skin (Figs. 2 and 3). A No. 32 mushroom will 
fit snugly over the No. 20 French catheter. It is then secured to the 
chest wall by means of adhesive strips. In this way the system is also 
kept air-tight. It is helpful to paint the skin with tincture of benzoin 
before applying the adhesive. Thus the skin is kept in good condition 
and the adhesive sticks more securely. 

The reservoir of the drainage system consists of a regular infusion 
jar. A short rubber tube leads from this to a drip bulb and an ad- 
justable clamp is attached to the tube in order to regulate the flow. It 
is necessary to use a drip bulb without the usual hole in the side. No 
amount of adhesive over the hole is sufficient to prevent air from being 
sucked into the system. From the drip bulb a rubber tube connects 
with one arm of a glass ‘‘Y’’ tube. The other arm connects by means 
of a rubber tube to a glass adapter, the smaller end of which is inserted 
into the catheter from the chest. A tube is attached to the stem of 
the ‘‘Y’’ and placed under water in the drainage bottle. Before the 
connection with the eatheter is made, the whole system is filled with 
sterile saline from the reservoir. The saline may be used at room temper- 
ature and is regulated to drip slowly and constantly through the bulb. 
To facilitate writing orders for the nurses, the reservoir is labeled 
**bottle A’’ and the drainage bottle ‘‘bottle B.’’ 

The drainage bottle is placed on a table so that the level of fluid is 
about four inches below that in the chest (Fig. 1B). In this way tidal 
drainage will be established and the fluid in the glass adapter and ‘‘Y’’ 
tube will be seen oscillating with respiration. On inspiration there will 
be movement of fluid toward the chest; on expiration, away from the 
chest. If the pus is under great pressure when first started, the flow 
may be continuously away from the chest. Otherwise the drainage 
bottle may be raised or lowered until the maximum oscillations are seen. 

One great advantage of this system is the simplicity with which the 
chest ean be irrigated. This is done by clamping off the tube leading 
to the drainage bottle and allowing 25 to 50 ¢.c. of saline to flow rapidly 
into the chest. This is done every few hours for several days until 
there is thinning of the pus. If large clumps of fibrin should occlude 
the tube, pinching the rubber and ‘‘milking’’ it both toward and away 
from the chest will aid in dislodging them. When the drainage has 
cleared markedly the number of irrigations may be reduced to three or 
four daily. 
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As the cavity is drained, the catheter may be gradually shortened. 
~ This is done by holding the mushroom firmly in place and slowly pulling 
the catheter until eventually only one and one-half to two inches remain 
in the chest. Generally this procedure is started after a few days. Care 
must be taken to avoid pulling the catheter entirely from the chest. In 
the course of several days the size of the cavity diminishes, so that on 


Fig. 2.—The instruments used. From above downward: a No. 32 mushroom 
catheter, a trocar and canula, the modified end of the mushroom catheter with snap 
inserted, and a No. 20 French rubber catheter. 


Fig. 3.—The catheter in place. The adhesive has been removed to show the position 
. of the mushroom catheter, flush with the chest wall. 


irrigation pus may be forced out along the side of the catheter. Al- 
though fluid may escape in this way, the phlange portion of the mush- 
room will prevent air from entering the chest. An outside dressing 
may be done as often as necessary. Whenever the adhesive is changed, 
it is advisable to repaint the skin with tincture of benzoin to prevent 
maceration. 


ta 
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Some air may enter the chest while the adhesive is being changed. 
Generally no harm will result and it may be removed by elevating the 
tube until the air rises into the ‘‘ Y’’ and then washing it into the drain- 
age bottle. To discontinue drainage the catheter is cut off close to the 
chest and covered with a rubber dam and a dressing is applied for a 
few days to absorb any remaining exudate. The tube is then removed 
a few days later. 

Whenever a tidal drainage is set up in this institution, a clinic is 
given to the nurses caring for the patient and the principles involved 
are explained to ensure a perfect understanding of the system. The 
following orders are then posted in the patient’s cubicle: 

(1) Sterile normal saline at room temperature to be added to Bottle 

A as necessary. 

(2) The level of fluid in Bottle B should not be below the level of the 
bottom of the mattress. At this level fluid should be seen oscillat- 
in the ‘‘Y’’ tube. The drainage tube in Bottle B must always 
be under the level of the fluid unless clamped off. 

(3) In emptying Bottle B shut off clamp above drip bulb and clamp 
off tube leading to Bottle B. 

(4) Fluid to drip about 20 to 30 drops per minute. 

(5) Irrigate chest every two hours by clamping off tube leading 
to Bottle B and allowing 25 c¢.c. of saline to flow quickly into the 
chest (50 e.e. in older children). 


The suecess of the procedure depends on attention to the details 
outlined above. It may be done with very little disturbance to the 
patient and ean be set up even while the patient is acutely ill. 


CASE REPORTS 


Case 1.—V. P., No. 2438, a nine-year-old girl, was admitted Dee. 27, 1935, with 
pneumonia at the right base. The pneumonia lasted nine days and was followed 
on the twelfth day by the development of empyema. A thoracentesis was done and 
thick yellow pus was withdrawn which on culture showed pneumococci. On the 
seventeenth day a No. 20 French rubber catheter was inserted in the sixth right 
interspace in the midaxillary line and tidal drainage instituted. 

Thick pus drained for several days necessitating irrigation at regular intervals. 
On the sixth postoperative day the dressing was changed and was found to be satu- 
rated with pus. Despite this extravasation no air entered the chest. While the ad- 
hesive was being changed, the catheter was accidentally pulled from the chest, but it 
was immediately reinserted without difficulty through the sinus tract and tidal 
drainage was again established. During the course of the next few days, the drain- 
age thinned out considerably and consisted chiefly of shreds of fibrin in slightly 
cloudy fluid. The tube was removed on the sixteenth postoperative day but a mod- 
erate amount of drainage continued for several days through the sinus. While the 
tube was in the chest the rectal temperature ranged between 100 and 101° F. It 
returned to normal after the tube was removed. 

Roentgenograms were taken on the day the drainage was discoutinued. The lung 
was expanded but there appeared to be an encapsulation of fluid between the 
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mediastinum and the pleura. Since the clinical course was satisfactory no further 
treatment was attempted and subsequent roentgenograms showed clearing of the 
area. 

This patient was seen five and one-half months later for a fracture of the humerus. 
At that time the chest was clear and the scar at the site of operation was barely 
visible. There were no structural deformities of the chest. 


CasE 2.—T. D., No. 2200, an eighteen-month-old boy, was admitted Feb. 24, 1936. 
He had been sick with pneumonia since Jan. 20, 1936, and had already developed 
empyema before admission. Culture of the fluid withdrawn shortly after admission 
showed pneumococci. On the second day a No. 20 French catheter was introduced 
into the chest through the fifth right interspace in the midaxillary line and tidal 
drainage was instituted. For a few days the drainage was quite thick and the 
chest was irrigated every two hours. On the twenty-fourth day the drainage was 
discontinued. Roentgenogram before discharge showed thickening along the pleural 
margin and complete reexpansion of the lung. 

Examination one year later showed a small puckered scar at the site of operation. 
The lung fields were clear and there was no evidence remaining of the previous 
lesion. 


This patient required but a minimum amount of attention after the 
drainage was instituted. Only an occasional dressing was necessary and 
his stay in the hospital was regarded as a convalescent period follow- 
ing pneumonia. 


CasE 3.—T. R., No. 2644, a two-year-old girl, was admitted Jan. 13, 1937, with a 
diagnosis of postpneumonic empyema. She had been sick with pneumonia since 
Dec. 31, 1936. The fluid obtained on thoracentesis showed pneumococci. On the 
day following admission a No. 20 French catheter was inserted in the fifth right 
intercostal space in the midaxillary line and tidal drainage was instituted. 

During the first four days the drainage consisted of thick pus. Then there was 
a gradual thinning of the discharge. After two weeks very little drainage was ob- 
tained and the irrigations returned almost clear. About this time it was also noted 
that the size of the cavity had decreased and it was impossible to get more than 
10 to 15 ¢.c. of fluid into the chest by irrigation. The rectal temperature which had 
remained about 100° F. up to this time now became elevated. Because no further 
drainage was obtained, the catheter was removed on the twenty-second day. Roent- 
genogram showed an encapsulated area in the anterior portion of the chest near 
the mediastinum and a shadow about one centimeter in width along the lateral chest 
wall which was interpreted as a plastic exudate. There was no pneumothorax. A 
needle was inserted into the encapsulated area and about 4 c.c. of pus removed. 
Following this the temperature gradually returned to normal and remained so 
throughout the rest of the course. After the fever subsided she gained weight 
rapidly and subsequent roentgenograms showed considerable clearing and reex- 
pansion of the lung. Examination two months after discharge showed complete 
absorption of the exudate and no deformity of the chest. There was slight thicken- 
ing of the pleura at the site of the puncture. 


It is rather unusual to encounter secondary encapsulations where 
tidal drainage is instituted. Since the pocket was found anteriorly, it 
is possible that the lung expanded too rapidly and unevenly in that por- 
tion of the chest. In retrospect, it would probably have been better to 
effect a more thorough irrigation by using 50 rather than 25 c.c. of fluid 
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early in the course. Fortunately aspiration was sufficient to empty the 
cavity. In order to aspirate, the pocket must be accurately located and 
this is best done by fluoroscopy. This patient also demonstrated the re- 
markable absorptive power present in the chest. In a comparatively 
short period of time there was complete absorption of the ‘‘plastic’’ 
exudate. 


Case 4.—D. G., No. 2692, an eleven-month-old boy, was admitted Feb. 5, 1937. 
He had been ill with pneumonia since Jan. 16, 1937. Signs of massive accumula- 
tion of fluid with displacement of the mediastinum were present on admission. A 
thoracentesis was done with the release of thick green pus which showed pneumo- 
cocci on culture. Tidal drainage was instituted by inserting a No. 20 French rub- 
ber catheter in the fifth right interspace in the midaxillary line. 

During most of the time the drainage was continuous and oscillations were seen 
only occasionally despite efforts at adjusting the levels. On the sixth day ex- 
travasation of pus was found on the dressing. The size of the cavity gradually 
diminished and by the twelfth day it was impossible to get more than 10 c.c. of 
saline into the chest by irrigation. About the sixteenth day a rise in temperature 
was noted. It was felt that the tube might be causing some irritation and, since 
the returns from the chest were clear, the tube was removed. The temperature 
returned to normal after removal of the tube. Roentgenogram of the chest before 
discharge showed marked thickening along the pleural margin and expansion of the 
lung. The patient was reexamined two months after discharge. At that time 
there was but slight thickening of the pleura remaining. The scar was very small 
and there was no chest deformity. 


The difficulty in producing oscillations in this case was never ade- 
quately explained. It was suggested that the respiratory excursions 
were not wide enough to produce any very active motion in the fluid. 
However because of the poor oscillations, the chest was irrigated more 
frequently and the larger clumps of fibrin were broken up by pinching 
and ‘‘milking’’ the tube occasionally. This patient was the youngest 
of the group and his course was satisfactory. The method is applicable 
even in younger infants and the No. 20 French catheter can be inserted 
without difficulty. 


Case 5.—R. R., No. 2698, a six-year-old boy, was admitted Feb. 8, 1937, because 
of persistence of fever after pneumonia which had developed fifteen days before 
admission. Examination showed evidence of fluid on the left side and the pus ob- 
tained from the chest showed pneumococci on culture. 

On the day following admission a No. 20 French catheter was inserted in the 
sixth left interspace in the midaxillary line. Tidal oscillations were noted immedi- 
ately and continued throughout the course. The child was given lung exercises by 
means of blow bottles to encourage expansion of the lung. On the twenty-seventh 
postoperative day the tube was removed although the returns had been clear except 
for shreds of fibrin throughout the previous week. Roentgenogram before discharge 
showed clearing (Fig. 4). 

He returned one and one-half months later for check-up. At this time roent- 
genograms showed complete clearing except for a slightly raised diaphragm on the 
affected side. 
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This patient’s course was typical of what one expects with this type 
ef treatment. Early in the course the temperature returned to normal. 
No attempt was made to limit his activities in bed and he would move 
about to the full extent of his ‘‘leash.’’ Even rolling over on the tubing 
during sleep was not sufficient to dislodge or shut off the catheter. 


Case 6.—H. Z., No. 2737, a six-year-old girl, was referred to the hospital March 
8, 1937, following pneumonia which began twelve days before admission. Examina- 
tion on admission showed evidence of fluid on the right side and a thoracentesis was 
done with the release of pus which on culture showed pneumococci. On the second 
day a No. 20 French catheter was inserted into the sixth right intercostal space in 
the midaxillary line (Fig. 3) and tidal drainage was instituted. Oscillations were 
visible in the system throughout the course. The chest was irrigated at regular in- 
tervals and as the drainage cleared the tube was shortened. Lung exercises were 


Fig. 4.—No. 2698. Roentgenogram taken shortly after removal of the tube. The 
lung is expanded. The diaphragm is elevated and there is some thickening of the 
pleura. 


started early in the course. Drainage was discontinued on the thirty-third post- 
operative day although the returns had been clear, except for shreds of fibrin, since 
the twenty-sixth postoperative day. Roentgenogram on discharge showed a dense 
shadow in the costophrenic region but expansion of the lung. She was examined 
again two weeks after discharge. There was considerable clearing of the area at 
that time. 


Case 7.—R. L., No. 2794, a four-year-old boy, was admitted to the hospital 
April 15, 1937, because of pneumonia of two days’ duration. On admission there 
was evidence of pneumonia at the right apex. The temperature returned to normal 
by crisis on the eighth day, but diminished resonance to percussion remained over 
the entire right side. On the twelfth day the temperature again became slightly 
elevated and roentgenogram and fluoroscopy at this time showed evidence of con- 
solidation in the right upper lobe and atelectasis of the right lower lobe. The fever 
persisted and evidence of empyema gradually appeared. A thoracentesis was done 
on the twenty-second day and revealed thick yellow pus which on smear showed 
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gram-positive diplococeci. Roentgenogram on the twenty-third day showed evidence 
of massive empyema. On the twenty-fourth day tidal drainage was instituted. 
The chest was irrigated every hour with 50 ¢.c. of saline for the first twelve hours. 
Thick pus drained for two days, and the temperature returned to normal on the 
second day postoperatively. Roentgenogram taken on the fifth day postoperatively 
showed almost complete clearing except for a slightly raised diaphragm. 


COMMENT 


The use of tidal drainage in the treatment of acute empyema is of 
definite value in children. It is a simple method involving only a minor 
surgical procedure. In seven eases of pneumococcic empyema there 
was early reexpansion of the lung and there seems to be less danger of 
producing chronie deformities of the chest than in rib resection with 
open drainage. The postoperative sears are also not so disfiguring. It 
was very gratifying to see how little ineapacitation there was. After 
the first few days the children were usually found sitting up in bed, 
very much interested in their toys and surroundings. They ate well 
and were quite happy. The tube apparently caused little or no dis- 
comfort and dressings were not the painful procedure they were in the 
open drainage cases. 


SUMMARY 


A method of treatment of acute empyema is described in detail. 
Seven consecutive cases treated successfully by this method are reported. 
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THE USE OF INTUBATION AND TRACHEOTOMY IN THE 
TREATMENT OF OBSTRUCTIVE LARYNGITIS IN CHILDREN 


ALLEN Howarp, M.D. 
WasuinerTon, D. C. 


HE two procedures most commonly used in the mechanical relief of 

severe laryngeal obstruction are intubation and tracheotomy. The 
relative merits of the two procedures have been widely discussed. In- 
tubation, while efficacious in laryngeal diphtheria, is thought by many 
to be of little value in other forms of acute laryngotracheobronchitis. 
The chief purpose of this report is to summarize the results obtained in 
a series of cases of laryngeal obstruction of diphtheritie and of non- 
diphtheritie origin in which either or both of the above procedures were 
used to relieve the respiratory embarrassment. All these patients were 
observed on the pediatric service of the Strong Memorial and Rochester 
Municipal Hospitals from January 1926 to January 1937. Only eases of 
an inflammatory nature have been included. 

The total number of patients with obstructive laryngitis requiring 
mechanical intervention was 63. Of these, 29 cases were diphtheritic 
while the remaining 34 were nondiphtheritic. All but one of the cases 
developed the respiratory obstruction prior to entry into the hospital. 

Age Incidence.—Table I shows the age incidence of the two conditions. 
In the diphtheritie group, it will be seen that there were only 7 patients 
under the age of two years, while in the nondiphtheritie group 20 (60 
per cent) were under the age of two years. In the combined group, ap- 
proximately one-half of the patients were under the age of three years. 

Sex Incidence——Males predominated in the nondiphtheritie group, 
there being 28 males (82 per cent) as compared with 5 females (18 per 
cent). In the diphtheritie group only 9 (31 per cent) were males, 
and 20 (69 per cent) were females (Table I). 

In this series the total mortality was 46 per cent, 29 deaths in 63 cases. 
Eighteen of the 34 cases of nondiphtheritie obstruction ended fatally, 
a mortality of 52 per cent. There were fewer deaths in the diphtheritiec 
group, 11 of 29 patients dying, a mortality of 38 per cent (Table I). 

Emphasis has been laid upon the early diagnosis and treatment of 
obstruction especially in the diphtheritie type. Strangely enough the 
duration of the illness prior to coming under observation at the hospital 
had little effect on the mortality in diphtheria. Antitoxin was always 
given on admission to every patient with diphtheria or suspected diph- 
theria. From Table IT it becomes apparent that the mortality was pro- 
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HOWARD: INTUBATION AND TRACHEOTOMY 


TABLE IT 


RELATIONSHIP OF DURATION OF ILLNESS BEFORE ADMISSION TO MORTALITY 


DIPHTHERITIC NONDIPHTHERITIC 
CASES MORTALITY CASES MORTALITY 


DURATION 


Less than one day 

One day 

Two days 

Three days 

Four days 

Five days 

Six days 

Seven days 

Over seven days 

Developed in hospital 
Totals 


ROR 


MorvTaLity 


Diphtheritic 38 per cent 
Nondiphtheritic 53 per cent 
Combined 46 per cent 


portional to the morbidity, regardless of the duration of the disease. 
This may be explained more readily if one considers that the laryngeal 
type of diphtheria is less toxic than the faucial and pharyngeal forms 
of the disease. 

In the nondiphtheritic group the same general relationship was noted. 
It would seem that the duration of the disease is of secondary impor- 
tance, and one should be more concerned with the fact that obstruction 
has appeared. It was impossible to determine the duration of obstrue- 
tion accurately, but the conclusion seems reasonable that mortality is 
more influenced by the duration of obstruction than by the duration of 
the disease. 

Table I shows an analysis of the deaths according to age, sex, and 
method of treatment in both the diphtheritic and nondiphtheritic forms 
of inflammatory laryngeal obstruction. In the nondiphtheritie type 
more fatalities were noted during the first few years of life, while the 
diphtheritic mortality was uninfluenced by age. The predominance of 
deaths among females in the diphtheritie group, and among males in the 
nondiphtheritie group reflected the incidence of the two diseases in the 
sexes. 

Symptoms.—In both groups, respiratory difficulty was the most fre- 
quent complaint, being present in every child. Fever, upper respira- 
tory infection, hoarseness or a croupy cough, were each present in about 
one-third of the children. Sore throat, irritability, vomiting, restless- 
ness, listlessness, or cyanosis were each noted in about one-sixth of the 
patients. Symptoms offered no great assistance in differential diagnosis. 

The usual order of appearance of symptoms in both groups was quite 
similar. Coryza, cough, and irritability went almost hand in hand, to 
be followed by restlessness and fever. After a short period, the triad 
of croup, hoarseness, and difficult breathing made its appearance. 
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Respiratory difficulty, the chief complaint which brought the patient to 
the hospital, was usually the last symptom noted. The appearance of 
listlessness or stupor after the onset of difficult breathing generally in- 
dicated a poor prognosis. 

Attention should be called to one fact; in both types of laryngeal 
obstruction hoarseness preceded the onset of difficult breathing. Neffson 
and Wishik' have stated that hoarseness precedes the respiratory em- 
harrassment in diphtheria, while in the nondiphtheritie form hoarseness 
appears after the obstruction is manifest. We have been unable to use 
this point as a diagnostic criterion. 

Past History.—Review of the past medical history of these children 
showed that only 6 had received diphtheria toxin-antitoxin. Each re- 
ceived 3 injections. Two of the 6 contracted diphtheria. One had 
received active immunization only two months before, the other child 
contracting the disease in spite of attempted immunization. This child 
had no previous Schick test, nor was there a record of the test having 
been performed on any of the other 62 children. 

Seven patients gave a history of previous attacks of croup, one having 
had several. One is known to have had many attacks following discharge 
from the hospital after having undergone both intubation and tracheot- 
omy during the course of laryngeal diphtheria. 

Clinical Features——The onset was not characteristic, gradual and 
sudden types being observed with almost equal frequency. Mortality 
was equally divided between them, a sudden onset not necessarily 
presaging a fatal termination. 

The obstruction was described as severe in 24 and moderately severe in 
5 of the children with diphtheria; in the nondiphtheritie group the 
obstruction was severe in 28 and moderate in 6. 

Inspiratory stridor, expiratory stridor, and retraction appeared 27 
times each in obstruction due to laryngeal diphtheria. Inspiratory 
stridor appeared 32 times, expiratory stridor 29 times, and retraction 
31 times in the nondiphtheritie form of obstruction. Cyanosis was ob- 
served in 17 eases of diphtheria and in 13 cases of the nondiphtheritic 
type. 

The cervical lymph nodes were not greatly enlarged. The so-called 
‘*bull-neek’’ found in severe cases of faucial and pharyngeal diphtheria 
occurred once in this series, but the swelling was largely of the soft 
tissues, the glandular enlargement being mild. Tonsils were present in 
all but 4 patients, all of which belonged to the nondiphtheritie group. 

The leucocyte counts in the diphtheritiec patients when they entered 
the hospital ranged from 6,600 to 27,400, averaging 14,900. In the non- 
diphtheritie patients, the counts varied from 11,000 to 36,000, with an 
average of 18,600. 

Laryngoseopie examination in 9 eases of diphtheritie laryngitis re- 
vealed a laryngeal membrane in 8. In the 1 other patient, there was 
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marked swelling and redness of the larynx, together with a large amount 
of pharyngeal membrane. Swelling and edema were absent in 2 patients, 
both of whom had a membrane sufficient to cause obstruction. 

Laryngoscopie examination in 12 patients with nondiphtheritie croup 
revealed a pseudomembrane in 2, from which the Corynebacterium 
diphtheriae could not be cultured. Redness was present in all, and swell- 
ing and edema were seen in 8 patients at the first examination. 


Bacteriologic examinations were made in every patient. In each 
instance the diagnosis of diphtheria was substantiated by the positive 
eulture. No patient diagnosed as nondiphtheritic was later proved to 
have diphtheria, even if later examined at autopsy. In the nondiph- 
theritie group the predominating organism was the Streptococcus 
viridans, the hemolytic streptococcus being isolated less frequently. The 
pneumococcus, Staphylococcus albus, or Staphylococcus aureus was 
found occasionally. Bacteriologic studies on many of these cases have 
been reported previously by Bradford and Leahy.” 

The great majority of these patients were described as critically ill 
when first observed. Whether they are comparable in severity with 
eases described by other authors is not clear, but Richards’ description® 
of eases of fulminating laryngotracheobronchitis would seem to apply to 
those reported here. 

Before giving statistics regarding tracheotomy and intubation a few 
general remarks may be relevant. In this hospital, intubation has been 
the procedure of choice, being done in the majority of cases as the initial 
step in the relief of obstruction. Tracheotomy was occasionally per- 
formed as the first procedure on admission; more often it was done after 
a tube had been coughed up, or repeatedly become plugged with mem- 
brae or secretion. It is realized that this will not give a strictly fair 
basis for comparison, yet the available statistics merit consideration. 

Mortality in the diphtheritie group according to the procedure or pro- 
cedures used is shown in Table I. The patients treated by intubation 
alone included cases of all degrees of severity. Of the 6 fatal cases, 2 
lived two days, and 4 lived one day. Two died of obstruction below 
the larynx, in the smaller bronchi, 1 of toxemia, 1 of bronchopneumonia, 
and 1 of cardiac failure. The sixth patient to succumb was not examined 
at autopsy. 

The illness in 2 patients treated by tracheotomy alone was comparable 
in severity with the illness in those patients treated by intubation. One 
was tracheotomized in the emergency room, and the other had the 
tracheal cannula inserted after an unsuccessful attempt at intubation. 
The first patient lived one day, and the second, two days. 

In 4 patients tracheotomy was performed after intubation. In the 
first, tracheotomy was performed because of suspected obstruction below 
the larynx, blocking the lower end of the intubation tube. An autopsy 
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showed the obstruction to be in the bronchi. The second patient pre- 
sented a similar picture. In the third, the tracheotomy was performed 
because of repeated plugging of the intubation tube by membrane. One 
of these children died on the following day; the other died on the operat- 
ing table. The fourth patient, who recovered, was treated by intubation 
for fourteen days despite the fact that the tube was occasionally coughed 
up. An elective tracheotomy was performed at the end of that period 
because the child could not be extubated without the return of dyspnea. 
He subsequently wore the tracheal cannula for thirty-three days, with 
final complete recovery, but was subject to occasional attacks of croup. 

In the nondiphtheritie group, which had a higher general mortality 
(Table I), best results were obtained in that group of patients who were 
treated by both intubation and tracheotomy. Only 4 of 14 patients in 
this group succumbed. Autopsy was permitted in only one instance, and 
this child was found to have a purulent laryngitis. 

Intubation alone was less successful, with 11 fatalities in 17 cases. 
At autopsy, lower respiratory obstruction was found in 1 patient, 
bronchopneumonia and fibrinous pleurisy in 2, and bronchopneumonia 
alone in 1. The other patients were not examined postmortem. 

Tracheotomy without preceding intubation was unsuccessful in 3 
patients. In one of these, a child with scarlet fever, mastoiditis, and 
general sepsis, the tracheotomy was simply a palliative measure to 
relieve a complicating acute obstructive laryngitis that developed seven 
days prior to death. In the second patient death resulted nine hours 
after the tracheotomy because only the laryngeal obstruction was re- 
lieved, a subsequent lower respiratory obstruction developing. The 
third ease died from the same cause two days after tracheotomy. 

Analysis of the recovered cases shows more strikingly the results of 
the different forms of treatment. Of 18 recovered cases of diphtheria, 
17 were treated by intubation alone (Table III). These patients used 
their tubes an average of 4.6 days, the extremes being one to nine days. 
The other patient recovered after having used the intubation tube for 
fourteen days, and a tracheal cannula for thirty-three days. The 
tracheotomy was performed because of inability to train the patient to 
breathe without the tube. 

Of the nondiphtheritie patients, only 6 recovered with intubation alone 
(Table III), using their tubes an average of 3.8 days, the extremes 
being from one to six days. Ten patients recovered after the use of 
intubation followed by tracheotomy. These patients wore their intuba- 
tion tubes an average of nine days, the limits being from two to fourteen 
days. It is the policy on this service not to permit an intubation tube 
to remain in the larynx longer than fourteen days. If successful extuba- 
tion is impossible at that time, tracheotomy is performed. Six of these 
10 patients had tracheotomies performed for this reason. The trache- 
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COMPARISON OF RECOVERED CASES IN RELATIONSHIP TO THE NuMBER OF Days IN- 
TUBATION AND TRACHEOTOMY WERE EMPLOYED 


NUMBER DAYS IN- NUMBER DAYS 
METHOD TUBATION TUBE /|TRACHEOTOMY TUBE 
OF NO. OF WAS USED WAS USED 
TREATMENT CASES | 5 709 9 TO |10 TO| OVER 
THAN 4 14 30 50 50 
Intubation 17 7 10 - - 
aos Both 1 - - 1 - 1 - 
Intubation 6 4 2 - - 
— Both 10 1 4 5 6 2 2 


otomy tubes remained in place an average of 31.8 days. There were no 
patients who could not be decannulated. In both groups it is noted 
that no patient treated by tracheotomy alone recovered. 

In the entire series tracheotomy was performed 23 times. Of 11 
patients having tracheotomy with recovery, the operation was performed 
an average of nine days after entry, and was always preceded by in- 
tubation. In striking contrast to these are the remaining 12 patients 
who succumbed. Eight of these patients were tracheotomized on the 
day of admission, while the remaining 4 had the cannula inserted on the 
second or third day after admission. The operation was performed an 
average of less than twenty-four hours after entry into the hospital. 
Intubation preceded the operation in 7 of the 12 patients. 


REVIEW OF REPORTED CASES OF SEVERE LARYNGOTRACHEOBRONCHIAL 
OBSTRUCTION 


The foregoing analysis represents the findings in our own series of 
patients where the treatment has been fairly uniform over a period of 
eleven years. How do the results in this series compare with those in 
other series in which similar or different forms of treatment have been 
earried out? Perhaps the largest single series of cases of croup, both 
diphtheritie and nondiphtheritic, has been observed at the Willard 
Parker Hospital in New York. Of 661 patients with acute laryngitis, 
84 required mechanical relief of laryngeal obstruction. These cases have 
been reviewed in detail in an excellent report by Neffson and Wishik.* 
Their cases were treated by suction primarily, intubation being used 
when suction failed, or where there was nothing to be aspirated. In the 
diphtheritie group intubation was used in 41 cases with a mortality of 
12 (29 per cent). This was followed by tracheotomy in 4 cases with a 
mortality of 100 per cent. Excluding those cases receiving suction 
alone, the total mortality in the diphtheritie group was 35.5 per cent, 
in comparison to a mortality of 38 per cent in the series herein reported. 

In the nondiphtheritie group cases receiving suction and intubation 
showed a mortality of 33 per cent, while those having tracheotomy alone 
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had a mortality of 62.5 per cent. Intubation and tracheotomy combined 
showed a 50 per cent mortality. All the nondiphtheritice cases requiring 
mechanical intervention had a mortality of 43 per cent as compared 
with a 52 per cent mortality in this series. Perhaps the better results 
at Willard Parker are due to their success with suction. This procedure 
has oceasionally been employed on our service, and probably deserves a 
more thorough trial. 

A smaller group of cases is reported by Richards.* This was a 
group of 11 patients with fulminating laryngotracheobronchitis ob- 
served at the Children’s Hospital in Boston. Five patients undergoing 
tracheotomy alone died. One child tracheotomized after intubation 
also died. Intubation alone was successful in 4 of 5 patients. In 
spite of the fact that the 4 surviving children were treated by intuba- 
tion, Richards recommends tracheotomy for all cases of this nature. 
He says, in part, ‘‘. . . on this basis one might justifiably conclude that 
a procedure (intubation) which appears to be 80 per cent successful, 
even in such a small series, is worthy of at least some consideration. It 
must, however, be recognized that those cases in which intubation alone 
was successful were undoubtedly of a milder nature, and did not tend 
to the downward extension of infection which was so typical of the other 
patients. In fact one might be criticized for including them in any 
series of cases of fulminating laryngotracheobronchitis, since they did 
not develop tracheal extension. They are included here simply because 
at the outset, when direct laryngoscopy was done, they could not be dis- 
tinguished from the more fulminating type of case. They had the same 
dry crusting of the subglottic walls, yielding staphylococcus, were 
entirely unlike diphtheria, grossly and by culture, and had the same 
need for the relief of laryngeal obstruction.’’ Is it not possible that 
these patients failed to develop the lower respiratory extension because 
intubation was used, as has been suggested by Baum?’ This author 
formerly used tracheotomy routinely, but was dissatisfied because of the 
frequent appearance of lower respiratory obstruction. Upon changing 
to intubation this difficulty was obviated to a large extent. He reported 
a group of 24 cases of laryngeal obstruction, which included a few due to 
foreign body. Tracheotomy was used in 13 cases, intubation in 7, and 
both procedures in 4. There were 10 deaths, 8 of which occurred in the 
group in which tracheotomy alone was used. One death occurred in each 
of the other groups. He added the interesting observation that in 10 
of his patients it was necessary to use bronchoscopic aspiration for the 
removal of plugs in the lower respiratory tract. Nine of these 10 had 
tracheal eannulae, while only 1 had an intubation tube. This he ex- 
plained on the basis that air entering the lungs through the nasal pas- 
sages and taking a normal route to the lungs is much more moist and 
less apt to cause drying of secretions than in air drawn directly into 
the trachea through a tracheal cannula. 
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Results at variance with these are presented by Kully.© He had 31 
‘patients, 22 of diphtheritic and 9 of nondiphtheritic nature. Only 7 of 
these patients were under the age of three years. He reported that 29 
had tracheotomies with 2 deaths. There was no mortality in 2 patients 
undergoing intubation, This is a mortality rate of 6.8 per cent for the 
tracheotomized patients, and a total mortality of only 6.4 per cent! 
This mortality rate for a group of cases treated entirely surgically in- 
deed seems remarkable when compared with that of Neffson and 
Wishik’s series (8 per cent in 661 cases), particularly when 577 of the 
661 cases were so mild that neither intubation nor tracheotomy was 
necessary. Unfortunately there was no description of these cases, no 
report of the laryngoscopie findings, no description of the clinical 
severity of the cases, and no mention of the degree of obstruction pres- 
ent. In the absence of more data concerning these cases, one receives 
the impression that Kully was dealing with a clinical picture differing 
from the one under discussion. 

Smith® reported 43 cases of nondiphtheritic laryngeal obstruction in 
which 12 cases were severe enough to warrant tracheotomy. Intubation 
was never used. In the 12 cases there were 4 deaths, a mortality of 33 
per cent. Thenebe’ reported a similar series totaling 51 patients. Of 
these, 23 recovered by palliative treatment, the other 28 requiring either 
tracheotomy, intubation, or both. With intubation alone, there was a 
mortality rate of 25 per cent in 4 cases; with tracheotomy alone, the 
mortality was 33 per cent in 3 cases. With both procedures there was 
a mortality of 24 per cent in 21 cases. This author made the statement 
that ‘‘. . . unquestionably it would not have been necessary to resort to 
intubation or tracheotomy in some of these cases, but the margin of 
safety was so small... .’’ that he preferred to go ahead ‘‘. . . rather than 
risk delay.’’ 

Gittins* *° has been treating patients with laryngotracheobronchitis by 
tracheotomy alone for sixteen years. Of 32 patients seen, 20 required 
operative relief. There was a mortality of 60 per cent, this figure rank- 
ing next to that in Richards’ series. He condemned the use of the in- 
tubation tube because if the tube remained in the larynx longer than 
three or four days, there was apt to result some damage to the larynx. 
We have failed to observe this in 34 patients, some of whom wore their 
tubes as long as fourteen days. Baum noted no difficulties when the 
tubes were left in place for twenty-one days. 

Gittins also pointed out that while the upper respiratory obstruction 
was relieved in every instance by tracheotomy, lower respiratory obstrue- 
tion with plugging of the smaller bronchi developed frequently, and 
seemed to be the chief cause of death. 

Phelps’® recommended the use of tracheotomy as an initial procedure 
because he frequently had to perform this operation after intubation. 
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Eschenbrenner™ has recently reported 655 cases of laryngeal diph- 
theria, 406 of which required mechanical relief of laryngeal obstruction. 
Intubation alone was performed in 226 cases with 46 deaths, a mortality 
of 20.3 per cent. Tracheotomy in 44 cases was attended by 30 fatalities, 
a mortality of 68 per cent. With the use of both procedures in 136 cases 
67 resulted fatally, a mortality of 49.2 per cent. The total mortality 
in the operated cases was 36 per cent, which is in accord with the results 
of others. 

TABLE IV 


COMBINED MORTALITY 


CASES PERCENTAGE 


Intubation 40 
Tracheotomy 5 
Both 18 


Totals 63 


Table IV shows the total mortality for this series, arranged according 
to the treatment received. It must be admitted that in comparing 
statistics where numbers are small and many variables are introduced, 
one should be hesitant in drawing conclusions. Yet in reviewing the 
data presented, it becomes evident that tracheotomy done in the presence 
of acute inflammation is apt to result fatally, whereas if the acute mani- 
festations have subsided, the procedure is far more likely to be success- 
ful. Intubation would seem to be the procedure of choice in the treat- 
ment of the acute phase of laryngeal obstruction. 

The proponents of early tracheotomy present many arguments in its 
favor, and perhaps if tracheotomy had been used as extensively as has 
intubation, statistics might differ. However, nothing in the present 
review would seem to justify the performance of a primary tracheotomy 
in preference to intubation. 


SUMMARY 


Sixty-three cases of acute inflammatory obstructive laryngitis requir- 
ing mechanical relief are reviewed. From the data thus collected and 
from a study of reported cases, intubation seems the procedure of choice 
in the management of the acute stage of both diphtheritic and non- 
diphtheritie laryngeal obstruction. Tracheotomy performed during the 
acute inflammatory stage is apt to result fatally, whereas when done on 
specifie indication after the acute stage is passed, it is almost uniformly 
successful. Intubation tubes have not been found to cause damage to the 
larynx even when left in place for fourteen days. The prognosis in cases 
of acute obstructive laryngitis in children is chiefly influenced by the 
duration of the obstruction rather than the duration of the disease. 
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ECTOPIA CORDIS CUM STERNI FISSURA 


A Case Stupy 


N. Bartow, M.D. 
Sr. Louts, Mo. 


CTOPIA cordis, although actually quite rare, presents so striking a 
picture that probably most of the eases observed have been reported. 
The condition was first described in 1706 by Haller. In 1866 Peacock? 
cited thirteen eases and described a fourteenth, and in 1904 Ballantyne® 
mentioned nine additional eases. Cosgrove and St. George* reported a 
ease in 1925, and Cutler and Wilens® reviewed the literature the same 
year when reporting another case. More recently, in 1936, Kellett® 
cited eighteen cases and reported a nineteenth. In 1935 Ledenyi’ 
reported a ease, and in 1936 Wanstrom® reported one. 

There has been some confusion concerning the exact meaning of the 
term ectopia cordis, some authors using it to include cases in which the 
heart is still entirely within the chest cavity but not in the usual posi- 
tion, such as dextrocardia. Perhaps if the term is to inelude this type of 
eases, the word intrathoracica should be added. Abbott® deseribed 
ectopia cordis as ‘‘a displacement so that the heart passes out of the 
thorax, and comes to lie either upon the outer surface of the body or in 
the abdominal eavity.’’ Three types of ectopia cordis have been de- 
seribed according to the location of the heart. Rauchfuss'’® termed them 
cervieal, pectoral, and abdominal, while Weese™' termed them ectopia 
cordis suprathoracica, ectopia cordis cum sterni fissura, and ectopia 
cordis subthoracica. 

The influencing factors and embryologic mechanism by which this 
condition is brought about has created much interest. As pointed out 
by DeGaris,"* the partitioning of the primitive body cavity into peri- 
eardial, pleural, and peritoneal sacs involves processes of development 
still not thoroughly known. In a report of an ectocardia in a newly 
born orang-utan he pointed out that the abnormal position of the heart 
must be due either to a protrusion or herniation out through the wall, 
or to a primary developmental defect in the wall, allowing the heart to 
lie outside the thorax. If the former theory were true, one would ex- 
pect some local weakening at the site of the herniation caused by an 
ulcer or some atrophic process. Since developmental defects of the chest 
are usually present, they are thought to be the primary cause. Because 
of some undetermined growth-inhibiting factor, the lateral anlagen of 
the body simply fail to curve in and fuse in the midline, and the heart 
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comes to lie on the outside of the body. Some have thought that ad- 
hesions of the embryonic membranes play a part. The cervical or sub- 
mandibular position of the heart until about the fifth week of gestation, 
when it passes downward and becomes thoracic, has been observed by 
many. 

CASE REPORT 


The patient was admitted to the infant ward of the St. Louis Children’s Hospital 
on Jan. 20, 1937, on the service of Dr. Alexis F. Hartmann. It had been spon- 


Fig. 1.—Photograph of patient taken on the first day of life showing ectopic 
heart. sunken chest wall deformity, and excoriation of skin below the heart, pre- 
sumably due to the irritation of the beating heart during intrauterine life. 


taneously delivered by a midwife in a home three hours previously. The parents 
were Etalians, young, and in good health. This was the mother’s first pregnancy, 
and supposedly the infant was at term, although she weighed only 2,020 grams on 
the third day of life. The pregnancy was uneventful, and likewise was the labor 
which lasted about fourteen hours. At the time of birth the color and ery were 
good, there having been no difficulty or injuries during the delivery. On admittance, 
the external position of the infant’s heart was apparent (Figs. 1 and 2), there also 
being a deformed sunken chest due to an absence of bony development of the an- 
terior chest wall. Her size suggested that she was premature. No other deformities 
were noted; the nutrition was good. Breath sounds were heard well in both sides 
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of the chest, but there were many fine crepitant rales throughout the right lung, 
thought to be due to atelectasis. There was no evidence of an additional heart 
within the chest cavity, and the abdomen presented no abnormalities to palpation. 
Because of lack of proper rigidity of the anterior chest wall there was an accentua- 
tion of the excursion of respiration, the wall sinking with inspiration and protruding 


Fig. 2.—Postmortem photograph showing the large right ventrical, right auricle, 
left ventrical, and the absence of a left auricle. 


with expiration. When the infant cried, the defect bulged and the heart assumed 
an erect upright position. The heart was sealed at its base with the skin of the 
chest wall, and was flexed upon itself at the base presenting the posterior surface. 
With the head rotated to the left, the apex touched her chin. Despite a thick 
mucoid exudate over the surface of the heart, the coronary vessels, both ventricles, 
and the right auricle could be made out. The left auricle could not be identified. 
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Below the heart on the abdominal wall there was an area of excoriation which 
outlined the heart and presumably was caused during intrauterine life by friction 
of the heart beat. 


= 


Fig. 3.—Roentgenogram taken during the first day of life showing misplaced 
heart, deformity of ribs, delayed development of pubis and ischium, and haziness 
of right lung field. 


On admission the rectal temperature was 35.5° C., the pulse rate 130 per minute 
and the respiratory rate 14 per minute. She was placed in a heated premature box, 
and warm Ringer’s solution was continuously dropped on the heart to keep it moist. 
In spite of the application of external heat, the temperature fluctuated at a sub- 
normal level all of her life. An evaporated milk-lactic acid formula was offered her 
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and she took 45 c.c. the first day from a medicine dropper. Subcutaneous injections 
of lactate-Ringer’s solution were given to maintain hydration. Moving pictures, 
photographs, x-ray films, and electrocardiographic studies were made the first day, 
during which the general condition of the patient seemed quite good. Handling 
the heart did not appear to distress the infant. However, during the second day, her 
pulse became weak, she became cyanotic, and refused feedings. She expired on the 
third day, after sixty hours of life. The rales in her right chest persisted until the 


time of death. Unfortunately, permission for a postmortem examination of the 
body was not granted. However, the surface of the heart was studied and the ab- 
sence of the parietal pericardium was definitely established. 

X-ray plates were taken in the anterior-posterior (Fig. 3) and lateral views of 
the body. There was almost complete haziness over the right lung field, presumably 
the result of atelectasis. The anterior ends of the ribs ended near the midclavicular 
line. The ossification centers of the pubis and ischium showed delayed development. 
The entire sternum was absent. 


PR 
Fig. 4. 
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ELECTROCARDIOGRA MS 


In only two previous eases were electrocardiographie studies made. 
Bloch* merely stated that the electrocardiogram in her case showed a 
normal pulse rate of 130 to 140 beats per minute, while Kellett® made a 
series of tracings, employing the conventional Lead II, and various other 
leads directly from the heart with the use of nonpolarizing electrodes, 
and also he showed the effect of cold upon the tracings. 

Likewise in these tracings (Fig. 4) the electrodes employed in making 
direct contacts with the heart were nonpolarizing. They were made by 
placing a silver wire in cotton which had been soaked in salt solution, 
the silver wire having previously had an electrie current passed through 
it while submerged in salt solution, thereby coating the wire with silver 
chloride. It was first attempted to make tracings of the conventional 
leads from the extremities. However, in no lead with the sensitivity of 
the machine increased were there any deflections noted. Thus the trac- 
ings with electrodes directly on the heart have been designated electro- 
grams by Samojloff.* The first two tracings were made with both elec- 
trodes on the heart, (A) left apex and base, (B) right apex and base. 
The next three tracings were taken with one electrode on the heart and 
the other at the conventional points where the standard electrocardio- 
gram is taken, (C) heart and right arm, (D) heart and left arm, (Z£) 
heart and left leg. In the last two tracings the effects of stimuli were 
studied, and polarizing electrodes were employed. In the first (7) the 
electrodes were placed at the base and apex of the heart and an electric 
eurrent (X) was passed through the heart. It was thought that extra- 
systoles might be produced in this manner, but as may be seen in each 
instance the stimulus fell during the complex when the heart was con- 
tracting, thereby allowing it to maintain a normal rhythm. The last 
tracing (G@) was while the heart was being thumped with the finger and 
the electrodes were at the apex and base. 

The purpose of the first two tracings (A, B) was to study the conduc- 
tion mechanism through the heart. It may be seen that the usual 
deflections with P-wave QRS complex and T-wave are present and can 
be easily made out. The measurements reveal a P-R interval of 0.12 
second, QRS interval of 0.08 second, and an S-T interval of 0.28 second, 
all of which are within normal limits. Thus one ean conclude that there 
is no abnormality of conduction through the heart. 

In the next three tracings (C, D, EF) the effect of the cardiae displace- 
ment on conduction through the body was studied. It must be remem- 
bered that there is no normal standard for such a heart and that it can- 
not be compared to a conventional electrocardiogram, except for the con- 
duction within the heart. In addition to the abnormal position of the 
heart, the parietal pericardium was absent, and a marked chest wall 
deformity helped to disturb the relationship with the usual eardiae axis. 
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As the heart was connected to the body only by vessels and nerves, it was 
thought that these studies might help to explain the conductivity of the 
changing electropotential throughout the body. Thus one is not certain 
what tissues are best conductors. It has been suggested that muscles in 
contact with pericardium, nerves, and blood vessels may influence the 
conduction. This body was an ideal set-up to analyze the influence of 
the blood and vessels upon the transmission of the impulses. Thus if the 
blood vessels are of much significance in conducting the impulses 
throughout the body, in this ease one could expect a tracing when the 
contacts were on the conventional points of the extremities. This was 
not obtained, and tracings were only obtained when at least one of the 
electrodes was in direct contact with the heart. It was found that the 
deflections when the heart and right arm were contacted were much 
greater than when the left arm: and left leg were contacted. The trac- 
ings of the left arm and right arm gave opposite deflections. Those of 
the left arm and left leg have the same general deflections, whereas the 
tracing of the right arm is a mirror image, only much greater. The 
increased amplitude of the waves in the latter may be due to better 
contact of the electrodes or an abnormality of the pectoralis muscle. 


COMMENT 


Many of the findings in this case are in common with those of others 
reported. Although ectopia cordis may occur in full-term babies, it is 
believed to be more prevalent in premature infants. Holmes** pointed 
out that it is probably even more common in embryos that fail to de- 
velop. The cervical and pectoral hearts are considered incompatible 
with life, although the pectoral type may live for several days. Goode’s 
ease’® with the heart kept anointed with oil and protected by a paste- 
board cone lived sixteen days, and Bloch’s ease™ lived eight days, but 
the average is only two or three days. In two eases* ™ surgical replace- 
ment of the heart was attempted, but in each case after the operation 
had been performed the sutures had to be cut and the heart released 
because of embarrassment of circulation and respiration. Abdominal 
hearts are considered compatible with life. Holmes'* reported a case 
that lived fifteen months to die of empyema, and reviewed a case cited 
by Holt in 1897 which was in good health at five months of age. Des- 
champ"* reported a ease of a healthy soldier whose heart occupied the 
position of the left kidney. 


SUMMARY 


A ease of ectopia cordis eum sterni fissura not covered by skin or 
parietal pericardium has been described. The infant’s general condition 
was surprisingly good the first thirty-six hours, but it died after two and 
one-half days. Rales were present in the right lung throughout life. It 
presented developmental defects of the heart, chest wall, and pelvic 
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bones. Electrographie studies were made and conductivity within the 
heart was found to be normal. The conductivity through the body, 
though, was found to be impaired, so much so that no deflections were 
obtained with the conventional leads from the extremities, thereby tend- 
ing to disprove the blood vessel theory of conductivity. 


The author wishes to acknowledge the help and assistance of Dr. W. B. Kountz 
and Dr. J. R. Smith in making the studies of the electrograms, and of Dr. Sherwood 
Moore and Dr. W. G. Scott in making the roentgenograms. 
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BANANA THERAPY IN THE DIARRHEAL DISEASES OF 
INFANTS AND CHILDREN 
C. Lortye M.D., J. Epmunp Brapuey, M.D., 


THomas A. CHRISTENSEN, M.D. 
Bautmore, Mp. 


FINAL REPORT 


OLLOWING the publication of the preliminary report of one of us,’ 
we have continued the study of the effect of banana administration 
in the diarrheal diseases of infancy and childhood. The results obtained 
in the initial series consisted of a maintenance and, in the majority of 
cases, a gain in weight during the active course of the diarrhea, aiso 
a concomitant improvement and reduction of the number of stools in 
a shorter period than in our control group. 

For a complete review of the literature we refer to this preliminary 
report... A more recent study has been conducted by Earl W. Bru- 
baker,? who treated 56 cases of acute diarrheal disorders with banana 
therapy. He concluded that ‘‘the use of banana powder or pulp is 
more efficacious than the well-recognized methods of therapy for acute 
diarrheal disorders occurring in infants and young children,’’ also ‘‘that 
it was a safe therapeutic procedure.”’ 

The present study consists of a total of 65 cases of diarrheal diseases 
occurring in infants and children. The 65 cases were made up of 22 
nonspecific diarrheas and 21 bacillary dysenteries, all of which were 
studied under hospital control, plus 22 cases of nonspecific diarrheas 
which were followed in the out-patient department. As in the pre- 
liminary series, the patients were placed on the following routine. For 
the first twenty-four hours a period of starvation was instituted during 
which the patient received nothing by mouth except water. Where 
necessary, parenteral fluids were administered. Following this initial 
period of starvation, banana, either in the form of the ripe fruit or as 
a dehydrated powder, was introduced into the diet along with either 
skimmed milk or buttermilk. Daily records were kept of the general 
condition and weight of the patient and of the number and character 
of the stools. 

The results of this study are shown in the following tables. 

Table I is a summary of 22 cases of diarrhea treated in the hospital. 
This group includes many cases which were very severe, but in which 
a positive stool culture was not obtained. It shows the number of cases 
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Read before the American Academy of Pediatrics, November, 1936, Baltimore. 


a 
66 
Aa 


TABLE I 


JOSLIN ET AL.: BANANA THERAPY IN DIARRHEA 


DIARRHEA: ToTAL 22 CASES TREATED IN HOSPITAL 


DURATION OF 


OF DAYS 


AVERAGE DIARRHEA AVERAGE GAIN 
NUM AGE | AVERAGE NUMBER wie or OR LOSS 


MONTHS 


BEFORE 
TREAT- 
MENT 


AFTER 
TREAT- 
MENT 


OUNCES 


14.1 


3.9 


3.2 


2.4 


7.1 5.5 


75 per cent gained weight during treatment of diarrhea. 
25 per cent had severe diarrhea with weight loss. 
2 deaths occurred. 


treated, the average age in months, average duration of diarrhea in days 
before and after treatment, average number of stools per day before 
and after treatment, and the average gain or loss in ounces on raw 
banana and banana powder. 

It will be noted that two deaths occurred in this group. One was 
admitted in a terminal state and at no time showed response to any 
form of therapy. The other infant was admitted in a state of extreme 
malnutrition, with prolapsed rectum, and severe toxemia as shown at the 
autopsy. 

The 25 per cent which did not gain and which is accountable for 
the weight loss of the entire group represented severe diarrheal diseases 
in which there was no gain until after the diarrhea had abated. 

For comparison, our controls (quoted from preliminary report) did 
not receive banana therapy and showed, after initiation of treatment, 
an average duration of 6.1 days. The average number of stools after 
initiation of treatment was 5.4 per day and the average loss in weight 
was 7.2 ounces. 

The abstract of a typical case in the group showing loss of weight, 
is as follows: 
CasE 1.—R. S., aged sixteen months, entered the hospital with a history of having 
had 9 to 15 loose, watery stools a day for four days. Physical examination revealed 
marked dehydration in addition to an acute upper respiratory infection. After the 
initial period of starvation and the introduction of raw banana into the diet, there 
was marked improvement. On the sixth day, however, there was a recurrence of 


the infection with an elevation of temperature to 102° F. and a return of diarrhea 
so that the patient had from 6 to 8 loose, watery stools for the next eight days. 


The eases treated with dehydrated banana powder gained during the 
treatment of their diarrhea. The average age in this group was younger 
than in the fresh fruit group. 
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TREAT- 
MENT CASES AFTER | BEFORE . 
MENT MENT 
Raw 15 | 3.8 9.5 = 10- 
banana 
Banana 7 5.2 9.6 = 3+ : 
powder | J 
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Table I] summarizes 22 cases of diarrhea treated in the out-patient 
department. These were relatively benign cases and responded to 
treatment at once. A weight gain was recorded in all cases. 


TABLE II 
DIARRHEA: ToTaL 22 CASES TREATED IN OuT-PATIENT DEPARTMENT 


DURATION OF 

AVERAGE DIARRHEA POO AVERAGE GAIN 
AGE AVERAGE NUMBER OR LOSS 

OF DAYS 

AFTER 

MONTHS TREAT- » 34 OUNCES 

MENT 


Raw banana 25.2 3.5 6+ 


Table III is a summary of the diarrheas as given in Table I and Table 
Il. 


TREATMENT 


TaBLeE III 
ToraL DIARRHEAS: 44 CASES (INCLUDING TABLES I AND II) 


DURATION OF 
DIARRHEA STOOLS AVERAGE GAIN 
AVERAGE NUMBER | AVERAGE PER DAY OR LOSS 
OF DAYS 
BEFORE | AFTER BEFORE | AFTER 
MONTHS TREAT- | TREAT- TREAT- | TREAT- 
MENT MENT MENT MENT 
Banana raw 19.2 4.8 4.0 7.8 2.7 
and powdered 


It will be noted that the average number of stools after initiation of 
treatment, in 44 cases of diarrhea, was 2.7 per day. There was a slight 
average gain in weight. 

Table IV gives the results of banana therapy in treating 21 cases of 
proven bacillary dysentery. It shows the average age in months, the 
average duration in days before and after initiation of treatment, the 
average number of stools per day before and after treatment, and the 
average gain or loss in ounces. 


TABLE IV 
BACILLARY DYSENTERY: TOTAL 21 CASES 


DURATION OF 
DYSENTERY 
AVERAGE NUMBER 
OF DAYS 
BEFORE | AFTER 
TREAT- | TREAT- 
MENT MENT 
5.1 13.4 


8.7 15.0 


: 
STOOLS 
a AVERAGE AVERAGE 
wom- AVERAGE NUMBER 
; TREAT- BER a | PER DAY GAIN OR LOSS 
BEFORE | AFTER 
‘a MONTHS TREAT- | TREAT- OUNCES 
; MENT | MENT 
as Raw 18 19.8 9.8 5.6 5.0- 
banana 
a Banana 3 4.0 8.0 5.0 1.3- 
powder 


69 


JOSLIN ET AL.: BANANA THERAPY IN DIARRHEA 


Attention is called to the unusually severe type of dysentery prevalent 
in Baltimore this year as compared to the past few years. Several in 
this group were admitted in a moribund condition and remained in 
extremis for several days. One of these is especially deserving of men- 
tion. 


CasE 2.—J. J., aged two years, was admitted to the hospital with the history of 
two other children in the family dying from a dysentery infection. The second 
death occurred forty-eight hours before the onset of the present illness, and within 
twenty-four hours after the child presented the first symptoms of illness, The 
onset of acute symptoms in this case (J. J.) was on Aug. 6, 1936, when the patient 
had a continuous passage of loose watery stools. The patient was admitted on 
August 7 with a convulsion and marked dehydration. The impending disaster was 
ecombated by parenteral fluids and other means. For the first six days the patient 
continued to have an almost constant passage of watery stools with blood and mucus. 
From then until the patient was discharged cured, there was a gradual lessening of 
the diarrhea. The Shiga organism was cultured from the stool. 


The mortality in the series was limited to one patient. This patient 
was admitted in a very toxie state with marked secondary anemia and 
did not sustain a response to any general supportive treatment. Table V 
gives the etiology of the dysenteries. 


TABLE V 


ETIOLOGY OF DYSENTERY CASES 


STRAIN OF ORGANISM | STOOL 


CULTURE POSITIVE 
Flexner 16 
Shiga 3 
Sonne 5 
Nore: Several cases showed two strains of organism. 


Table VI gives the average amounts of banana given during twenty- 
four hours. In the dispensary much larger amounts were frequently 
used. These are arbitrary amounts, banana being generally well taken. 


TaBLe VI 


AMOUNT OF BANANA GIVEN 


AGE RAW FRUIT BANANA POWDER 
0 to 6 Mo. 3 Tbsp. 3.5 Tbsp. 
6 to 12 Mo. 4 Tbsp. - 
12 to 18 Mo. 6 Tbsp. - 
18 Mo. to 5 Yr. 9 Tbsp. - 


During the course of our work, we found that for older children, the 
fresh, fully ripened fruit was most satisfactory, while for young infants, 
the dehydrated banana powder seemed preferable. 


SUMMARY 


A study was made on 65 cases of diarrheal diseases oceurring in 
infants and children. Twenty-two cases of diarrhea were treated in 


70 THE JOURNAL OF PEDIATRICS 


the hospital, 22 in the out-patient department, and the remaining 21, 
a bacteriologically proven dysentery group were all treated in the hos- 
pital. Seventy-five per cent of the eases of diarrhea treated in the hos- 
pital gained weight during the attack, while 25 per cent showed weight 
loss and did not gain until after the diarrhea had subsided. The 22 cases 
of diarrhea treated in the dispensary showed an average weight gain of 
6 ounces. 

A total of 36 eases of proven bacillary dysentery (including 15 cases 
reported in the 1935 series) have been treated with one death, a mortality 
rate of 2.7 per cent, with an average loss in weight of 0.7 ounce. 

It would appear that banana therapy has helped to maintain body 
weight in diarrheal diseases in infants and children and to have favor- 
ably influenced the course of the disease. 
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PSYCHOLOGIC CARE DURING INFANCY 


Ruts Morris BakwIn AND Harry BaKwIN 
New York, N. Y. 


SYCHOLOGIC advice should be combined with clinical and nu- 

tritional care during infancy and childhood. Whether the treatment 
of behavior disorders is the function of the pediatrician or the psychi- 
atrist may be debatable. That the pediatrician has a prophylactic 
function is beyond question and it has been our purpose in this paper 
to summarize relevant data from the psychologic literature for elin- 
ical use. 

The changing behavior of children from birth to maturity can only 
be understood as a growth process in which the nature of the child’s 
response and the ability of the stimulus to excite are continually chang- 
ing. As in the ease of physical growth, the innate psychologic drives 
are modified by environmental influences such as conditioning, learning, 
and adult attitudes. Optimal psychologic care consists of guiding the 
child through the various stages of growth with a minimum of inter- 
ference. In order that this be properly done, the pediatrician must un- 
derstand the emotional and motor needs of the developing child and the 
significance of various environmental influences; and he must be able 
to recognize types of abnormal behavior and the mechanisms which 
give rise to them. 


PRIMARY EMOTIONAL RESPONSES 


According to Watson and Morgan’ the infant at birth is equipped 
with only three emotional responses, fear, rage, and love. Fear is the 
startle reaction to loud sounds or sudden loss of support; rage is the 
stiffening reaction to hampered movement; and love is the expansive 
reaction to gentle patting, warmth, and stroking of erogenous zones. 
Watson’s observations have been extended and modified by Jones? who 
found that, as the infant matures, the external stimulus patterns are 
less specific and the state of readiness of the infant becomes of consider- 
able importance. She has been able to show that the common factor in 
fear-exciting situations is suddenness and unexpectedness. The reas- 
sured child, with a strong sense of security, is less likely to show fear 
or rage than the insecure child. Further evidence of maturation, as 
evidenced by the changing reaction of infants toward strangers, has 
been offered by Washburn’ and Bayley.‘ 

Pleasurable emotional responses in young infants are most readily 
elicited through patting, rocking, or gentle shaking and by allowing the 
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child to suck. These facts have been known for many years and are 
still used by a large part of the world’s population as soothing measures. 
The aversion to sucking and rocking, now generally held in America, 
is without solid foundation in experimentation or experience. Sucking 
will be discussed below. The objections to rocking are that sleep becomes 
conditioned to an artificial stimulus, that rocking may become an atten- 
tion-getting mechanism, and that the rhythmic movements are related to 
masturbation. If rocking is discontinued after the ninth to the twelfth 
month there is no reason to believe that harm has been done. There is 
no indication that the incidence of masturbation has decreased since the 
eradle has been discarded. 

A question which may have some practical significance in relation to 
erying in young infants is the type of clothing used. It was formerly 
the eustom to wrap newborn babies snugly, but within recent years 
loose clothing has been adopted in some nurseries to allow freedom of 
movement. During prenatal life the fetus is packed tightly in the uterus 
and movement is restricted. It has been suggested that tight clothing 
be used during the early weeks of postnatal life so that the transition 
from the prenatal environment may be a gradual one. Furthermore 
snug clothing may offer better support against abrupt change of position. 
During the two years that loose clothing has been used in the nursery 
for newborn babies at Bellevue Hospital there has been no striking 
difference in the amount of erying. The question of loose or snug 
clothing is nevertheless worth keeping in mind in relation to individual 
young infants with troublesome erying. 


Handling of infants can be facilitated if the physician is aware of 
the primary emotional responses. Thus loud noises, such as rattling 
the weights on the seale or drawing out the measuring tape, abrupt 
movements, or a momentary loss of support while placing the child on 
the weighing pan are likely to cause erying. Similarly, attempts on 
the part of the mother or nurse to restrain the child in order to facili- 
tate examination defeat the purpose for which they are intended and 
usually lead to erying. The pediatrician should instruct parents regard- 
ing the primary emotional responses. 

Conditioned reflexes explain a number of the difficulties which arise 
during infancy as well as later life. An example is found in the not 
infrequent complaint of mothers that the infant, who has always seemed 
to enjoy his bath, begins to ery whenever he is put into the tub. This 
is usually due to the child’s losing his balance in the bath, thus eliciting 
the primitive fear of loss of support. (It may also be due to getting 
soap in the eyes, or getting the head under water. Slipping in the bath 
may be prevented by putting a rubber rug in the tub.) The incident 
leading to the fear of the tub may be so trivial as to escape the attention 
of the mother yet it may be sufficient to condition the child against 
his bath. Slipping on the toilet seat may lead to a similar situation. 
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Crying on approach of the father is sometimes due to the hearty man- 
ner which some fathers assume toward their offspring. The child is 
conditioned against the loud voice, the tossing about and the vigorous 
hugging. On the other hand, the infant is ordinarily favorably con- 
ditioned to the mother because of the pleasant association with food 
and sucking. 

Unconditioning an infant should be begun as soon as possible after an 
undesirable conditioned reflex has been observed. In the bath situation 
mentioned above, no attempt should be made to put the child into the 
tub for several days. The infant should receive only sponge baths at 
first, then baths in a basin with a small amount of water, the water is 
gradually increased, and finally the infant is returned to the tub. 


LEARNABILITY OF INFANTS 


The degree to which psychologic growth during infaney ean be in- 
fluenced by the environment, and the optimal age at which learning 
procedures are to be introduced are questions of considerable practical 
importance to the pediatrician. According to Gesell® psychologic de- 
velopment during infancy is largely determined by the process of matura- 
tion, i.e., the nervous system grows according to its own intrinsic pattern, 
largely uninfluenced by outside stimulation. He believes that training 
and experience (learning) are of only secondary importance and modify 
development in a more or less transient sense. 

According to MeGraw® training influences the development of a be- 
havior pattern, the effect depending on the time at which it is introduced 
and the duration and nature of the training procedure. There are 
critical periods during which development is most susceptible of modifi- 
eation. These periods correspond to the times when the various be- 
havior patterns are being acquired most rapidly. 

Hilgard’ believes that the performance of an infant whose activities 
have been restricted can at a later date and with less practice be brought 
to approximate the activities of the infant whose opportunities for 

- action have been prematurely stimulated. Delayed training is advan- 
tageous and later training is not only more effective but the types of 
response are more mature. 

It would therefore seem unwise to subject infants to training pro- 
cedures until development has reached the stage when the infant is 

eapable of full achievement. Delay is preferable to too early training. 


EATING 


The sucking reflex is present at birth and has been elicited in the 
fetus. Newborn babies suck vigorously and persistently on anything 
placed in the mouth although no food may be obtained. The desire to 
suck remains strong until the middle of the first year, after which it 
normally decreases in intensity, unless it has become habitual as in the 
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ease of children who suck their fingers or pacifiers. Though sucking is 
universal in healthy infants, the intensity of the reflex varies widely.® 
Some infants appear content with the amount of sucking incidental to 
taking their food, while others require much more. 

Biting movements appear at about the fourth month and chewing 
movements at about the seventh month.’ The infant, however, is capable 
of making chewing movements at a much earlier age and vomiting in- 
fants who receive thick cereal feeding in the second month of life make 
active chewing movements. 

Breast Feeding—When an interview during pregnancy is possible, 
a few words regarding the advantages of breast feeding and assurance 
that nursing need not limit the mother’s activities unduly nor increase 
her weight unreasonably are often sufficient to induce an attitude of 
willingness or a real desire to nurse the infant. Care must be taken, 
however, not to stress this subject to such a degree that the mother 
will feel herself inadequate or blameworthy if it becomes impossible for 
her to nurse. 

Most newborn infants take the breast readily. Unwillingness to suck 
at this time is usually due to organic causes. There is no evidence to 
indicate that difficulties are dependent upon a nervous temperament 
of the infant. Difficulties, however, not infrequently arise as a result of 
maternal inexperience or agitation. 

According to some observers, breast feeding is psychologically prefer- 
able to bottle feeding in that it is conducive to a more affectionate atti- 
tude of mother toward child. It has been suggested that the affectionate 
interplay customary in the nursing situation is advantageous to the 
infant. Though objective data are not available it seems to us that no 
discussion of the relative advantages of breast and artificial feeding is 
complete without consideration of the psychologic factors involved. 

Weaning early in infancy ordinarily presents no difficulties. Infants 
nursed for nine months or longer may be weaned directly to the cup. 
Difficulties arise occasionally with serious consequences such as marked 
loss of weight, dehydration, and intoxication. It is often said that the 
infant objects to the vehicle, i.e., the bottle, rather than the milk; but 
it is well known that infants frequently refuse the bottle with milk but 
take a bottle with water or orange juice readily. The best prophylactic 
against difficult weaning is the substitution of a bottle with milk for a 
breast feeding during the first four months of life. 

When difficulty in weaning arises the bottle should be presented by 
someone other than the mother and the mother should not be present 
at feeding time. It may be advisable to remove the child from the 
mother entirely for a few days. Thus the infant is not reminded of the 
breast and the maternal agitation does not interfere with the new regime. 
Milk may be given from a cup or cooked with cereal or other solid food. 
The taste and the appearance of the milk may be disguised by a colored, 
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flavoring substance. In infants over nine months of age permitting the 
child to hold the bottle or eup is sometimes helpful. 

Bottle Feeding.—One of the earliest habits to establish is that of drink- 
ing from a bottle. Newborn babies take the bottle readily, difficulties 
arising only later in infancy. A regular schedule of feeding should 
be prescribed. This not only permits greater accuracy in gauging the 
amount of food taken but serves to establish a feeding rhythm which 
becomes increasingly important as the child grows older. Care should 
be exercised, particularly in anxious mothers, not to overemphasize the 
significance of regularity of feeding. The mother should hold the baby 
in her arms during feeding, in imitation of the position used in breast 
feeding. 

Use of a Cup.—tTraining for drinking from a cup may be started 
at eight to ten months and the bottle entirely discarded at about twelve 
months. Many infants take water or orange juice in this way after four 
or five months. A small glass or eup containing 3 or 4 ounces of milk 
should be used at first so that the infant can handle and empty it 
easily. An attractively designed red or yellow cup is helpful at times. 
A colored flavoring substance may be added during the training period 
although this is rarely necessary. 

The cup should be substituted for the bottle at first once a day, 
preferably at noon. If it is refused at this meal a bottle should not be 
given as by nine to eleven months the child is usually receiving a varied 
diet and milk at each meal is not essential. If it seems necessary that 
the infant get his milk, some may be used in cooking the food, an extra 
bottle of milk may be given after the nap, or 2 or 3 ounces of milk may be 
added to the other bottles. As soon as 3 or 4 ounces are drunk from 
the cup at one meal it may be used at every feeding instead of the bot- 
tle. The mother should then be instructed to discard the bottles to avoid 
the temptation to return to them. 

Frequently mothers give the cup at each feeding but continue with 
a bottle at night and at nap time. This should be discouraged as it 
represents a continuation of the infantile habit of sucking and breaks 
the rhythm of feeding. When this habit is firmly established, it is best 
broken by substituting a toy. This does away with the sucking and later 
the toy may be removed as it does not give as much pleasure as the 
bottle. 

Use of the Spoon.—Cod liver oil, when introduced early in infancy, 
ean be given in a spoon without difficulty if certain precautions are 
observed. The spoon should be placed between the infant’s lips and the 
handle tilted upward, so that the cod liver oil can be sucked off the 
spoon. Difficulties arise when the mother, instructed to give the cod 
liver oil with a spoon, pushes it into the infant’s mouth and pours the 
cod liver oil down the pharynx. Objections on the part of the infant 
in this instance are not to the cod liver oil but to the method of admin- 
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istration ; and properly so. Also the mother’s subjective attitude during 
the administration may cause the infant to acquire a distaste for cod 
liver oil. The danger of lipoid pneumonia due to aspiration is a real 
one, since cod liver oil is a potent pulmonary irritant. 

At nine or ten months the infant may be taught to manage a spoon. 
If shown at the start that it is an implement for eating and not a toy, 
there will be little banging and splashing. Spilling is inevitable but 
this will oceur whenever training is started. The mother should place 
a spoon in the child’s hand and show him how to reach his mouth. This 
is not difficult as infants at this age put everything into the mouth. A 
light spoon with a short handle is useful. A viscid food should be used 
such as cereal, mashed potato, or banana. Children usually enjoy feed- 
ing themselves and if the mother assists at the same time with another 
spoon, enough food will be obtained. It is sometimes advisable to have 
the infant start the meal by feeding himself and have the mother finish 
it. The added responsibility of feeding himself is an advantage to the 
child; it gives an interest in food and allows the mother to leave him 
alone during meals, which is a great aid in avoiding eating difficulties 
later on. By fourteen or fifteen months the spoon should be used with 
only a little spilling and by two years the child can be taught to spoon- 
feed himself entirely and neatly. Most small children are able to use 
the spoon only by gripping the handle from above. This may be cor- 
rected at about three years. 


PREVENTION OF ANOREXIA 


Anorexia during the first months of life, though usually organic in 
origin, often has a basis in the psychologic environment. The most 
potent psychologic factor at this early age is an agitated, uncertain 
parent or nurse. Young infants appear to be particularly susceptible to 
this attitude and react with restlessness, disturbed sleep, excessive ery- 
ing, anorexia, and often vomiting. 

The common form of anorexia seen by the pediatrician is that which 
begins in the later months of the first year and continues through the 
early school years. This condition, though difficult to treat, can be pre- 
vented in the large majority of cases, if the feeding situation during in- 
fancy is properly managed.’° 

A regular schedule of feeding is advisable but undue agitation because 
of occasional irregularity is to be avoided. A regular feeding rhythm 
becomes increasingly important as the child grows older because meals 
in this way become a habit and a part of the daily routine. The man- 
ner of giving advice regarding feeding schedules is of considerable im- 
portance and should vary with the personality of the mother. There 
are many mothers, who, out of oversolicitude for their infant, agitate 
themselves unnecessarily because of minor infractions of the feeding 
schedule. With such individuals care should be taken not to stress 
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unduly the feeding schedule. With uninformed or lax mothers, on the 
other hand, the advantage of the regular feeding schedule must be 
emphasized. 

When solid foods are introduced the parents should be instructed that 
no particular food is essential for the infant. If a food is refused the 
method of preparation and administration should be investigated. If 
these are found to be satisfactory a substitute should be offered. If the 
child continues to refuse, attempts at giving solid foods should be de- 
ferred for several weeks and the parent told that the time at which solid 
food may be introduced into the diet of an infant varies considerably. 
The parent should be warned against being too insistent or showing too 
much emotion. The proper handling of early food refusal is probably 
the most important measure in preventing subsequent anorexia. 

The proper use of tables of growth may be taught to parents who 
are interested. They should be told that, by definition, half of the chil- 
dren are below the average in weight and height since the average means 
the middle value. Unfortunately this truth rarely convinces the parent 
whose child is in the lower 50 per cent. It may be pointed out that 
poor health is not known to be correlated with underweight (within 
certain limits) ; indeed overweight infants are often bad risks and resist 
disease poorly. A discussion of individual differences in the size of 
adults may help the parent to understand that no single value can be 
optimum for everyone. 

Parents should be instructed that the rate of gain normally diminishes 
toward the end of the first year, and that consequently the need for 
food is less and a relative physiologic anorexia is to be expected. 

The parents should be warned particularly against showing great 
emotion or concern regarding the child’s feeding. Infants very quickly 
sense parental attitudes and use them to get attention and later as spite 
mechanisms. 

The physician’s persuasive powers are often fully taxed in the case 
of infants recovering from infections. Mothers must be taught to 
await patiently the return of appetite even if it takes weeks after an 
infection has subsided. 
THUMB-SUCKING 


The habit of thumb-sucking becomes established during the early 
months of life. Infants become thumb-suckers through accidentally 
finding the mouth in the course of the random movements which young 
infants make. The habit occasionally arises from the discomfort of 
hunger or overfeeding. Children who persist in sucking their thumbs 
after the third month of life may be looked upon as habitual thumb- 
suckers and require treatment. During the fourth trimester of the first 
year children frequently keep their fingers or fists in the mouth, pre- 
sumably as a response to the discomfort of teething, but thumb-sucking 


only oceasionally starts at this age. 
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According to Levy® the primary factor causing finger-sucking is in- 
adequate sucking activity during feeding time. He found that the per- 
centage of finger-suckers was highest in a group of infants fed every 
four hours, less in a group fed every three hours and least in a group 
fed irregularly. Levy* quotes an interesting observation by Carlson 
that many calves, taken from the udder and fed from a bucket, develop 
ear licking and similar habits analogous to finger-sucking in infants. 
This has been confirmed by Clevenger." 

Accessory movements with the free hand frequently accompany thumb- 
sucking. The most common are ear-pulling, lip-stroking, hair-pulling, 
and head-patting with the free hand and keeping the hand or bed sheet 
over the eyes. Tongue-sucking is occasionally seen. It oceurs most fre- 
quently in infants who are prevented from sucking the thumb. 

If not treated, or if improperly treated, thumb-sucking may persist 
into adult life. In children, made aware of the undesirability of their 
habit, the thumb is often sucked only at bedtime or when the child is 
tired, bored, or sulky. Adults, who have been thumb-suckers in child- 
hood, are oceasionally observed with the thumb in the mouth when 
thoughtful. 

Physical Ill Effects—Thumb-sucking has been blamed for deforming 
the teeth, the palate, and the thumb; it is said to lead to air swallowing, 
to the introduction of bacteria, and to stomatitis. Thumb-sucking has 
no effect on palatal configuration. Occasionally it displaces the teeth 
but teeth displaced in this way are readily replaced or resume their 
normal positions spontaneously when the habit is discontinued, since the 
jaws grow normally. The thumb is frequently deformed but this is not 
permanent. There is no evidence to indicate that thumb-suckers are 
more susceptible than other children to gastrointestinal disturbances, 
infection, or stomatitis. 

Psychological Ill Effects ——According to some observers thumb-sucking 
is related to masturbation and is an expression of infantile sexuality. 
It is true that both thumb-sucking and masturbation are habitual 
manipulations of the body which are pleasurable. To look upon thumb- 
sucking as masturbation, with its lay implications, is, however, unjustified 
and has led to much mental anguish on the part of the parents. There 
is no evidence to show that thumb-suckers masturbate in later childhood 
more often than other children. 

The persistence of sucking habits beyond the first year is an infantile 
expression and represents a developmental delay. While sucking the 
thumb the infant is often unresponsive to toys and other objects upon 
which children are normally trained. Thumb-sucking is a useless ac- 
tivity. During a period of rapid motor and mental growth a consider- 
able proportion of physical and mental energy is deflected into a chan- 
nel from which the child learns nothing. Treatment with mechanical 
restraints serves only to exagzerate the unfavorable situation. 
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The attitude of the parents or the community (schoolmates, family 
friends, teachers) leads the thumb-sucker to learn quickly that his habit 
is undesirable or even ‘‘bad.’’ He therefore practices it in private 
thereby developing an undesirable secretiveness. The child’s awareness 
that he is doing something wrong may lead to a feeling of inferiority and 
a sense of guilt. 

Treatment.—The parental attitude toward the habit should be exam- 
ined and discussed. Censure, shaming, and nagging should be avoided. 
Some parents are concerned about the relation of thumb-sucking to 
masturbation and they should be reassured in this matter. Mechanical 
devices are to be discouraged. They are not only useless but may be 
harmful in that they interfere with motor development and direct the 
child’s attention to the symptom and may make him resistant. The 
application of bitter substances to the thumb and the application of ad- 
hesive tape are ineffective. A display of emotion on the part of the 
parent may lead the child to use his habit as a means of getting atten- 
tion or as a spite mechanism. 

Young infants who suck the thumb or other fingers eagerly during 
the first three months of life should be given a dry nipple. The amount 
of sucking required by different infants varies widely. Some are satis- 
fied with the amount of sucking incidental to feeding while others re- 
quire much more. The modern tendency toward concentrated feedings 
and long intervals between feedings has cut down the amount of suck- 
ing time permitted to infants. Levy has suggested diluting the food 
of vigorous suckers to afford a longer sucking time. It seems, how- 
ever, unjustifiable to dilute the food solely to satisfy the sucking im- 
pulse when this can be done adequately with a dry nipple. This is a 
harmless procedure and the nipple can be removed at six to eight months 
without fear of the child’s reverting to the thumb. After six months 
of age thumb-suckers will rarely accept the dry nipple and other treat- 
ment must be used. 

The basis of therapy is the substitution of interesting and useful ae- 
tivity for the thumb-sucking. In young infants colored beads, strung 
across the crib or carriage, often serve to distract the child. The chil- 
dren should be closely observed and whenever the thumb is put into 
the mouth a toy should be offered. If mechanical restraints and emo- 
tional scenes are avoided and substitution therapy used, most thumb- 
suckers during the first two years will be greatly benefited and the 
habit will not be severe. For children who suck their thumbs only at 
bedtime a lollipop may be substituted. After several weeks a toy may 
be given and finally this can be removed. After the second year of 
life, therapy is less apt to be successful. Nevertheless, keeping the child 
occupied with toys and games offers the best means available for handling 
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Attention should be given to the personality changes resulting from 
thumb-sucking. 

By five years of age most children are capable of understanding the 
disadvantages of thumb-sucking. They may be told that the habit is 
infantile and that being grown up implies being able to conquer the 
habit. Responsibility in other fields sometimes increases the feeling of 
assurance that this habit may be stopped. At times a direct appeal to 
the child’s will power may be made and a simple chart constructed to 
show objectively how improvement is taking place day by day. Some 
children are impressed by an appeal to their vanity and stop this un- 
pleasant habit almost at once. If a reminder is needed the child may 
apply a bitter substance to the thumb. 

Thumb-sucking is rare after six or seven years of age, showing the 
self limitation of the habit. But even when the condition persists 
beyond this time the situation should be taken calmly. Discussion should 
be quiet and infrequent, praise for success occasionally given but criti- 
cism for failure avoided. Material rewards are seldom successful. The 
best reward should be pleasure in the accomplishment of the act. 


SLEEP 


The newborn infant sleeps practically all the time except when being 
fed or otherwise disturbed. The periods of sleep are short, lasting two 
to three hours with frequent waking periods of only a few minutes. 
As the child grows older the waking periods grow longer and the sleep 
quieter.” 

Disturbances of sleep during the early months of life are usually due 
to physical causes such as hunger, soiled diaper, the pain or itching of 
ammoniacal dermatitis, or overdistention. The adverse influence of 
parental agitation on sleep during early infancy has been mentioned 
above. After the sixth month psychologic factors become more impor- 
tant. There may be difficulty in falling asleep, wakefulness, crying at 
night, restless sleep, unwillingness to sleep except under special con- 
ditions, and head banging at night. 

Sleep disturbances have their origin in a generally improper attitude 
toward the child and are rarely isolated symptoms. They are frequently 
associated with eating difficulties. In a child with a poor sleeping routine 
anything unusual may cause poor sleep, such as a change of blanket or 
an unusual noise. It should not be necessary for adults to tiptoe about 
the house as the infant must become accustomed to sleeping through a 
moderate amount of noise. Undue excitement before bedtime may lead 
to difficulty in falling asleep. 

A regular schedule, rigidly adhered to, is the best prophylactic against 
sleeping difficulties. The habit of going to bed quietly should be estab- 
lished at an early age. The hour before bedtime should be a calm and 
happy one, Discussions about eating or other difficulties and boisterous 
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playing should be avoided at this time. If possible the infant’s room 
should be sufficiently isolated so that sounds from other rooms will not 
be readily heard and the infant’s whimpering will not bring the mother 
to his bed. Once an undesirable sleeping routine has been established 
the only method of cure is to allow the child to ery itself to sleep for 
two or three nights. 


TRAINING FOR RECTAL AND VESICAL CONTROL 


In training for defecation and micturition the process of modifying 
an automatic function and placing it under voluntary control is achieved 
by means of two mechanisms: (1) Through a process of conditioning 
the child learns to defecate or urinate when placed on the toilet and to 
retain the stool or urine during the intervals. (2) As mental growth 
proceeds the infant learns to express his needs thereby assuming a de- 
gree of responsibility for the act. Young infants may frequently be 
conditioned to the toilet; they cannot, however, be expected to assume 
any responsibility for the act before the last trimester of the first year 
and this is consequently the most suitable time to begin training. 

Though more readily conditioned to the toilet situation than older in- 
fants young infants forget more quickly and complete control is slower. 
The strain on the parent is greater and an undesirable tenseness on the 
part of the parent may arise in relation to the toilet situation. The 
child may become resistant to training and restive and hyperirritable. 
In most instances an infant trained solely by conditioned reflex must be 
retrained for voluntary control. 

The toilet situation should be free from distractions such as food or 
toys. The eliminative functions should be conditioned only to the 
toilet. 

Training can be facilitated if the mother will watch for warning signs 
and heed them immediately. These are especially important since they 
are the first indications that the infant is assuming responsibility for 
the situation. The earliest warnings are fussing, whimpering, straining, 
and general irritability or restlessness; later there are gestures such as 
pulling at the diaper and vocalized warnings. The mother should use 
a word such as ‘‘toilet’’ so that the child may associate the word with 
the eliminating act. Substitute words are unnecessary and should be dis- 
couraged since the substitute may not be understood by strangers. 


TRAINING FOR RECTAL CONTROL 


When the stools are passed at the same time each day, the infant 
should be placed on the toilet at the expected time. The child is sup- 
ported on the receptacle in a semisitting position with the back and head 
resting against the mother and the mother’s hands grasping the two 
thighs. If the same position is always used an association with bowel 
evacuation is quickly established. Two to three minutes are long enough 
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to hold the child over the receptacle. If there is no result the infant 
should be returned to bed without comment; if he has been successful 
a few words ‘‘that’s right’’ or ‘‘that’s what mother wanted’’ may be 
said, so that the infant learns that he has done what is expected. Much 
comment or emotion should be avoided in any case. Defecation should 
be a matter of routine and not an occasion for rejoicing or for agitation. 
Most infants can be trained by eleven to fourteen months or earlier, 
although many normal children may not be trained until the end of the 
second year. 

If defecation is irregular, training is more difficult and need not be 
begun until the end of the first year. Sometimes merely holding the 
child over the receptacle at regular intervals will suffice to stimulate 
defecation. This should at first be done after every feeding. When 
the infant comprehends and moves his bowels in the receptacle most of 
the time, the interval may be lengthened to alternate feedings and finally 
to twice or once a day. Although the process of training is longer, with 
perseverance these infants may usually be trained by fifteen to eighteen 
months. 

The practice of inserting an object into the rectum such as a ther- 
mometer, rubber tube, suppository, or the mother’s finger tip in order to 
stimulate a bowel movement is to be discouraged. Bowel evacuation is 
established in response to an artificial stimulus and an undesirable habit 
may result in this way. Furthermore this practice directs the attention 
of the infant to the anal region and may arouse undesirable interest. 
The anal region is so near the genitals that these sensations may be com- 
munieated to the sex organs and lead to masturbation. 

Constipation——By constipation is meant the infrequent or difficult 
evacuation of the feces. 

The normal infant has from one to three stools a day. The stools 
tend to be less frequent and firmer in artificially fed than in breast-fed 
infants, possibly because of the higher calcium content of cow’s milk. 
Not infrequently infants receiving cow’s milk may go for forty-eight 
hours or longer without passing a stool. Often on the third or fourth 
day without a stool there is some discomfort. Infrequent defecation in 
infancy is ordinarily not associated with constipation in later life unless 
the use of catharties becomes habitual. An infant may be looked upon 
as being constipated when a stool is passed less often than once in forty- 
eight hours or when the stools are unusually firm and are passed with 
difficulty. In practice it is often difficult to convince mothers that so long 
an interval between stools is physiologic and compromises must be made. 
Straining at stool is normal and does not require treatment, unless thers 
is bleeding. 

Etiology.—Of the physiologic factors leading to infrequent defecation 
in infaney may be mentioned the low residue diet, the redundant colon, 
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and the high calcium content of cow’s milk. Organic factors such as 
**spastie colon’’ and spasm or stricture at the internal anal sphincter are 
occasionally seen. The latter condition should be suspected where con- 
stipation, abdominal distention and discomfort are present, and can be 
readily recognized by rectal examination. 

The most important psychologic factor is the maternal attitude. In 
the large majority of instances of so-called constipation in infants the 
mother (or nurse) is herself constipated. Great emphasis is laid on the 
time of defecation and the character of the stool; and feelings of dis- 
comfort are transferred in the mind of the mother to the infant. In such 
instances, an appeal to the mother on the basis that modern methods 
are effective in preventing constipation in adulthood will often satisfy. 
More difficult is the parent who takes an enema at regular intervals to 
‘‘elean herself out’’; and who wants to do the same for her children. 


A frequent etiologic factor is the habitual use of catharties, enemas, 
or suppositories. These measures are rarely necessary in afebrile in- 
fants. 

Treatment.—After organic disturbances have been ruled out the 
mother is instructed that it is not unusual for a healthy infant to have 
but one stool in twenty-four or forty-eight hours because of the low 
residue of an infant’s diet. Efforts should be made to avoid agitation 
about the toilet situation. Cathartics, enemas, and suppositories should 
be discontinued. For a young infant substitution of ordinary dark 
brown sugar for the added carbohydrate in the diet or one or two tea- 
spoons of malt soup together with prune juice (30 to 60 ¢.c. daily) is 
usually sufficient to increase stool frequency. Too early training is to 
be avoided. 
TRAINING FOR VESICAL CONTROL 


The urine during the first few days of life is scant, concentrated and 
highly colored and anuria for twelve or twenty-four hours is not uncom- 
mon. With the establishment of a full feeding schedule on the third 
or fourth day of life the amount of urine increases and the concentration 
diminishes. Infants urinate frequently, sometimes as often as 60 times a 
day, depending on the amount of fluid ingested. After the second 
year children urinate from 4 to 6 times a day. 

Bladder training is best begun after rectal control has been to some 
extent established and when the infant can sit without support. In 
the process of bowel training the infant learns to void in the receptacle 
since micturition ordinarily accompanies defecation. 

The training procedure is as follows: The infant is placed on the toilet 
at definite times during the day, preferably in relation te some event 
in the daily routine so that an association may be established, e.g., at 
waking in the morning and after nap time, before and after meals, after 
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coming in from outdoors and at bedtime. At the outset it is especially 
important to select times when the infant is expected to urinate so that 
the voiding response may be conditioned to the contact stimulus of the 
toilet seat. Since the infant usually voids within a few minutes after 
awakening, he should be placed on the toilet immediately after naps. 
The toilet seat should be comfortable with adequate back support. No 
longer than two or three minutes on the toilet should be permitted. With 
a little training infants with urine in the bladder will void almost im- 
mediately after being seated. If the child remains on the toilet seat 
too long or is placed on it too often resistance may develop. When the 
infant can sit steadily without support it is advisable to teach the use 
of the adult toilet seat, placing the child with the face toward the wall. 

When the infant has learned to urinate in the toilet at the times men- 
tioned and to remain fairly dry during the intervals, the time between 
voidings is lengthened, most conveniently, at first, omitting the periods 
before meals. Until the child has learned to indicate when he wishes to 
urinate, it is usually necessary to place him on the toilet 8 or 9 times a 
day. 

At first, when the child urinates in the toilet, mild satisfaction may be 
voiced. Failures should not be treated with scoldings, shaming, punish- 
ing, or any show of emotion on the part of the parent. 

As soon as the child is fairly dry during the day, pants may be sub- 
stituted for the diaper. Sometimes this has a remarkable effect in lessen- 
ing frequency. Under ordinary cireumstances the normal child may be 
taught vesical control during the day by the middle of the second year 
although such control is usually not complete. It is inadvisable to 
awaken the child at night for micturition unless night wetting persists 
after the second year of life. 

Boys are more difficult to train than girls. They void somewhat more 
frequently and show greater variation in their frequency of voiding. 
Boys may be taught to stand at the toilet after they are two or three 
years old. 

The greatest hindrance to bladder training is an irregular routine. A 
certain amount of irregularity is unavoidable and not serious; but when 
this becomes frequent the child often forgets one day what he has learned 
the day before. 

Some infants scream whenever placed on the toilet seat after having 
accepted it for a time. In such instances, the child has probably been 
adversely conditioned against the toilet situation by some trifle which 
has been overlooked, such as the coldness of the seat or by having slipped 
and nearly fallen. Another type of toilet seat should be used and the 
position of the child changed. If these maneuvers are unsuccessful 
all attempts at training should be discontinued for two weeks during 
which time the disagreeable incident will usually be forgotten. 
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DISCIPLINE 


The infant under one year does not understand value and has no 
basis for judgment. He has very little control over impulse and does 
not understand his relation to other individuals and objects except by 
what he is permitted to do. Hence the need for discipline. 

The environment should be free from too many obstructions and re- 
strictions. To the infant the surrounding world is stimulating and 
interesting. The environment rather than the child should be manipu- 
lated within reasonable limits. Objects which are breakable, easily 
soiled, or harmful should be placed, wherever possible, beyond the in- 
fant’s reach. 

Nevertheless the infant must be taught a certain consideration for 
others and for their property and not permitted to grow up without re- 
striction. Discipline is necessary in order to teach a child inhibitory 
power. Later it will aid him in learning to carry out commands. Pun- 
ishment should be used only to help the offender avoid undesirable con- 
duct and not as a means of asserting parental authority. The attitude 
of the parent should be reasonable and not arbitrary. In order to be 
effective punishment should be meted out immediately after the of- 
fending act has been perpetrated. For young children punishment 
should be brief. They should be made to realize that they have done 
something undesirable, that they have paid for their wrongdoing by 
being punished, and that the episode is over and forgotten. The child 
should not be permitted to feel continued disapproval as this may give 
rise to a feeling of insecurity. In older children it is desirable to have 
the child understand why an act is punishable but this is obviously 
impossible with infants. 

Infants may be disciplined by a sharply enunciated ‘‘no,’’ by a 
eross look, or by a light slap on the hand. These act as conditioning 
stimuli just as the loud noise of falling dishes or a burn on the hand 
from a hot radiator will inhibit action the next time the infant reaches 
for the table cloth or puts his hand near something hot. 


SPEECH 


Learning to talk is a continuous process the foundation for which is 
laid down during the first two or three years of life. Infants start 
to make vocal sounds and babble at about three months. A very quiet in- 
fant should be considered carefully with regard to deafness, dumbness, 
or mental retardation. The infant understands the emotional tone of 
things that are said long before he recognizes the meaning of the spoken 
word. Gradually emotional speech is supplanted by verbal speech as 
the child learns to recognize the meanings of individual words. Having 
matured to this stage the child learns with equal facility any language 


to which he is exposed. 
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After six months of age it is advisable to talk in the presence of the 
infant. He will hear the rhythm and gradually grasp the sense of what 
is being said. Most children understand everything that is said to them 
and can carry out simple commands before they can speak. 

Before one year the infant makes sounds which are interpreted by 
parents as having particular meaning. Mama, dada, and nana are 
sounds that children of all nationalities make early in life and these, 
by convention, have been assumed to refer to mother, father, and 
nurse (or grandmother or other relatives who may be present). Prob- 
ably there is no such connection in the child’s mind at this time. The 
waving of the hand accompanied by a sound is interpreted as ‘‘bye-bye”’ 
and other unlikely meanings are assumed to exist. Frequently at about 
one year of age the child stops using these words and later uses them 
again with definite meaning. The English language necessitates the 
repression of many primitive vocalizations. As the infant matures he 
learns to repress these sounds and his speech becomes intelligibie. 

Some children use several words intelligently at nine months. <A de- 
lay beyond three years should be considered pathologic, though occa- 
sionally whole families speak late. Retardation in speaking may be due 
to mental deficiency, cerebral injury, or lack of opportunity. The par- 
ent who does not speak with his infant or who anticipates his desires 
and so does not afford him the necessity for speech often hinders the 
development of speech. Prolonged or serious illness may cause retarda- 


tion but this is quickly overcome when the normal opportunity again 
oceurs. According to Orton’? delay in muscular coordination such as 
crawling or walking may result in delayed or weakened speech. 

Lisping is normal in young children and is best corrected by giving 
the infant the opportunity to hear correct and fluent speech. The young 
child is very imitative and clear speech is best acquired through ob- 
servance of a normal pattern. 


HAND PREFERENCE 


Handedness varies in time of differentiation. One can rarely be sure 
of the hand preference of the child before the end of the second year. 
It is preferable to offer toys, spoon, and pencil toward the infant’s 
right hand, but to allow the child to use the left hand if he appears to 
prefer it. The infant should be taught to do all new activities with his 
right hand, but he should not be converted if he prefers his left. <Ac- 
cording to the recent report of Giesecke’* hand preference, as evidenced 
by a comparison of spontaneous activity of the two hands, may be ob- 
served within a few hours after birth. Studies of infants from six to 
seventeen months indicate that the amount of spontaneous activity is 
related to the preferential use of the hands in reaching for objects. 
Records of head turning and. movements of the legs and trunk show also 
a lateral preference. All these movements are related and Giesecke™ 
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consequently believes that lateral dominance is present early in life. 
There is also evidence of transfers in dominance in the individual de- 
velopmental history occurring at fairly definite age levels, notable 
during the seventh and tenth months of age. 


INTELLIGENCE TESTING 


Intelligence as such cannot be adequately tested during the first year 
of life but the development of the infant in various capacities in rela- 
tion to the majority of healthy infants of that age may be compared. 
The infant may then be classified as backward, dull normal, average, or 
advanced in relation to these norms. Any closer approximation such 
as mental age in months is dangerous and ratings of intelligence quo- 
tient in infants under one year are to be discouraged. 

Since intelligence in infants is largely dependent on motor ability 
a careful physical examination with particular attention to muscle tonus 
and coordination, should precede the tests. The difficulty in recogniz- 
ing spastic diplegia and basilar ganglion lesions in young infants is 
well known. Myatonias which interfere with motor performance are 
also not infrequently seen. Estimates of intelligence in infants with 
mild or even moderate degrees of hydrocephalus should be made with 
caution. 

Intelligence testing has its greatest usefulness where the adoption 
of a child is contemplated and this procedure is now in use by many 
agencies. The tests require more time and practice than most physicians 
are able to devote to them; nevertheless the pediatrician should be ac- 
quainted with the character of the tests used and with the reliability of 
the results. The tests frequently applied by physicians such as the 
age of smiling or sitting up are of little value because they are not 
standardized and normal variability is wide. 

Gesell'* gives a list of simplified behavior items which the pediatrician 
is capable of using and elaborates the method of presenting the tests 
to children from four weeks to five years of age. In addition to these 
simple observational tests he urges a critical estimate of the infant’s 
spontaneous and responsive behavior. Many of these patterns can be 
observed incidentally and others can be ascertained by careful inquiry. 


PARENTAL ATTITUDES 


Parental attitudes have a marked influence in molding personality 
and in causing or avoiding behavior disorders in childhood. Since 
parental attitudes are established largely during the first year of life it 
is important that they be recognized early if modification is to be at- 
tempted. 

Jealousy toward the first-born child is a not uncommon attitude on 
the part of the father. The infant is looked upon as an intruder in a 
formerly happy companionship. During the early weeks of the child’s 


88 THE JOURNAL OF PEDIATRICS 


life the father feels useless and neglected. The wife may use her new 
position as mother to enhance her own importance and as the basis 
for demanding more attention from her husband. Normally an adjust- 
ment to this situation is readily made but it may persist and become 
the basis for a parent-child antagonism. This is more likely to oecur 
when the first-born is a male and when the parents are young and only 
recently married. A few sympathetic words by the pediatrician ‘‘as 
father to father’’ urging patience during a period of adjustment; and 
caution to the mother not to forget that she has a husband who merits 
some of her attention is usually adequate for normal, sensible parents. 

The natural reaction of mother toward child is one of affection. Within 
recent years, largely as a result of the teachings of Watson, many moth- 
ers have felt impelled to modify this spontaneous emotional attitude and 
have assumed, instead, an attitude of systematic neglect. According to 
Dunlap" there is no shred of actual scientific backing for neglecting the 
infant and in view of the spontaneity of the natural affectionate attitude 
of the mother toward the child and the infant’s pleasurable response 
it seems reasonable to encourage rather than discourage this relationship. 

Harm may result when the parental affection is so intense as to lead 
to a state of parental anxiety or when an overaffectionate parent, by 
overprotecting the child, interferes with his development by doing 
everything for him. The overaffectionate attitude is commonly seen 
where the first child is born to middle-aged parents after a long, child- 
less marriage, where a sibling has died, after the child has been seriously 
ill, and where the parents are incompatible, the child becoming an outlet 
for frustrated affection. 

Infants, brought up in an overaffectionate atmosphere may in child- 
hood be egotistical, self-centered, self-satisfied, willful, timid with stran- 
gers, and overconfident in the presence of parents and acquaintances. 
When overaffection is accompanied by overprotection, as is common, the 
children may be retarded in personality development. The mother’s 
protective attitude interferes with the development of a sense of responsi- 
bility and the child continues to be dressed, bathed, and fed by his 
mother for a prolonged period and may remain infantile in his re- 
sponses throughout childhood. On the whole, however, we agree with 
the statement of Dunlap" that ‘‘spoiling a child is a minor evil; neg- 
lecting it is a major one.”’ 

In contrast to overaffection is the rejection of an unwanted or un- 
planned child. The rejecting attitude is most commonly seen where 
the narcissistic mother is unwilling to accept her réle of parent. Parent- 
hood requires a maturity of viewpoint and a self-sacrificing attitude 
which many mothers are slow in acquiring. Rejection occurs when the 
birth of a child is unwanted. It may oceur when the mother’s time or 
interests are engaged outside the home and the responsibility for the 
child becomes a social or economic burden. It is also seen when the 
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parents are incompatible, the child being looked upon as symbol of an 
unhappy union or as an obstacle to marital separation. If one sex is 
greatly preferred a wanted child may be rejected because of parental 
disappointment when an infant of the other sex is born. Illness or in- 
capacity of the mother during pregnancy may lead to an attitude of re- 
jection on the part of one or both parents, more commonly the father. 

When the economic situation is difficult and the arrival of a baby 
means increasing the financial burden, the birth of the child is antici- 
pated with anxiety. Often the father blames the mother, which aggra- 
vates the rejecting attitude toward the infant. At times the personality 
or health of the infant may be the cause of a change in feeling on the part 
of the parents. Excessive erying or prolonged illness which cause the 
parent extra work and worry may lead to disappointment in the child 
and rejection. 

The parents may or may not be conscious of their rejecting attitude. 
Frequently the parental sense of guilt and of duty toward the child 
dominates the picture and the child may be given every material ad- 
vantage and even overprotected. Indeed the parental oversolicitude and 
anxiety, so frequently seen as manifestations of rejection, are often 
falsely interpreted as being due to overaffection. 

Though the infant probably vaguely senses the parental aversion, the 
personality defects which result from rejection become evident later in 
childhood. They are much more serious for the child than are those 
which result from overaffection. The rejected child is troubled pri- 
marily by a sense of insecurity and shows feelings of inferiority or of 
compensatory superiority. The child may be shy, seclusive and sensitive, 
erying easily and complaining readily with an apparent craving for 
affection. When affection is not forthcoming the child may seek at- 
tention and use every available method to enhance his importance. 
This leads to aggressive behavior. The child is often quarrelsome, selfish 
and disobedient, egocentric, and unpopular with ather children. For- 
tunately the rejecting attitude is not often permanent. 


* * * 


A few simple suggestions have been offered for psychologic care during 
infancy. At the outset we wish to caution against overenthusiasm in the 
hope that the errors which have arisen from overemphasis on nutritional 
eare may be avoided. In the field of clinical psychology where so much 
is controversial it is important that the physician remain within the 
realm of common sense and experience. Too rigid an attitude is to be 
avoided and traditional parental attitudes respected until they have 
been adequately evaluated. The law of human variability applies to 
psychologic as well as to physical growth. Accelerated growth is not 
necessarily more desirable growth and there is no place for competition in 
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Nutritional care has been eminently successful in improving physical 
growth and reducing mortality during the first year of life. Available 
data indicate, however, that psychologic growth during early life pro- 
ceeds largely by a process of maturation, i.e., it is dependent on innate 
psychologic drives; and that the environment plays only a minor réle. 
The danger lies in applying the viewpoint of the nutritional environ- 
mentalist to mental growth. . 

From the psychologic viewpoint the physician can best serve his pa- 
tients by relieving psychic strain. A certain amount of anxiety on the 
part of the parent for the child is natural. If the introduction of 
psychologic care into pediatrics is to be accompanied by an increased 
parental anxiety it is questionable whether the results will be beneficial 
to the child. 
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RHEUMATIC NODULES 


Harriorr I. Gares ANpErRsoN, M.D. 
N. C. 


T IS commonly believed that the incidence of nodules in rheumatic 
fever patients in the U. S. A. is lower than that in Great Britain, 
and that they are less frequent in the Southern than in the Northern 
States, but we have not found this to be true. As may be seen in Table 
I, the American and British figures are similar. Hospital patients have 
a much higher incidence of nodules than do outpatients from the same 
locality. The frequency also varies from year to year. 


TABLE I 


THE INCIDENCE OF NODULES IN Various LOCALITIES 


INCIDENCE OF NODULES 
city (PER CENT OF CASES OF TYPE OF PATIENTS 
RHEUMATIC FEVER) 
London, England 50 Acute hospital patients 
27 Total hospital rheumatic fe- 
10 ver and chorea patients 
Glasgow, Scotland 10 Clinie patients 
New York City 11 Hospital and clinic patients 
New York City 11 
Chicago 12 
San Francisco 44 


One hundred and eleven children under fourteen years of age from 
all sections of North Carolina and Virginia, who were suffering from 
rheumatic fever or chorea, were seen at Duke Hospital from 1930 to 
1936. Of these, 84 had cardiac involvement and 9 had subcutaneous 
nodules at the time of examination; two others had a definite history 
of nodules during the course of previous acute attacks, although none 
was seen when the children were brought to the clinic. Thus about 
10 per cent of these children had subcutaneous nodules. Of those 
admitted to the hospital, the incidence was approximately 15 per cent, 
an incidence of rheumatic nodules similar to that in the Northern 
States and in Great Britain. 

Rheumatic nodules usually, though not always, indicate a poor prog- 
nosis, and other signs of activity usually are present. Nine of our 11 
patients who had nodules at the time of examination, also had joint 
involvement. Four had no cardiac symptoms, but had definite mur- 
murs. One had shortness of breath and an associated murmur. Two 
had congestive failure when last seen, and one died from heart failure. 
Only one had no evidence of cardiac involvement. The other two chil- 
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dren of the series merely had a history of nodules. Of these, one died 
of eardiae failure, while the other has no evidence of cardiac involve- 
ment as yet, except a slight enlargement of the heart. 
Location.—These nodules develop very rapidly, often appear over 
night and last from a few days to several months, and gradually dis- 
appear. They usually appear in crops and vary in size from that of 
a pinhead to a large marble. They occur in the subcutaneous tissue 
under unchanged skin and tend to be distributed symmetrically in 
the region of the joints, and along the tendons particularly over the 
elbows, the malleoli, the spinous processes of the vertebrae and 
seapulae. They also occur along the extensor tendons of the hands, 
fingers, and toes and are frequently found over the bones of the skull. 
The great majority of these are best demonstrated by stretching the 
skin over the nodule as can readily be done by flexing the regional 


joint. They can often be felt better than seen. They are firm, seldom 
tender, and usually can be moved fairly freely, but sometimes, espe- 
cially over the skull, they are firmly attached to the underlying tissues 
and may even be subperiosteal. It has recently been demonstrated 
that nodules can be produced in rheumatic patients by the subeutane- 
ous injection of their blood in the elbow region. 


REPORT OF AN UNU~UAL CASE 


Although nodules have been reported over the sternum, this location is sufficiently 
unusual to justify this case report. 

Case.—M. P. No. 75899. Female, colored, aged ten years. 

Family History.—Mother died in 1932 with tuberculosis. A brother aged eighteen 
years had ‘‘rheumatism.’’ Otherwise negative. 

Past History.—Measles, mumps, whooping cough, chickenpox. 

Present Iliness.—There was.an history of bouts of fever, hot swollen joints, 
and epistaxis ever since the age of four years. The patient was admitted complain- 
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ing of another attack of swelling and pain in both knees which started three days 
previously. Two days before admission she vomited; the vomitus contained blood, 
probably from a postnasal hemorrhage. With many of her attacks two small nodules 
appeared on the sternum. They disappeared as the attack subsided. 

Physical Examination—The patient was a poorly nourished, but fairly well- 
developed, colored girl of ten years. There were no rashes, scars, or abnormal 
pigmentations. Two discrete hard subcutaneous (subperiosteal) nodules the size of 
buckshot were seen attached to the sternochondral junction at the midsternum. They 
were not tender. The right shoulder was extremely painful on passive motion. It was 
not swollen. The left knee was somewhat swollen, hot, and very painful. The right 
knee also was painful but not swollen. The head and neck were normal except that 
the turbinates were covered with a crusty mucoid discharge, the tonsils were large 
and appeared chronically inflamed, and the teeth were carious. The lymph nodes were 
not enlarged. The chest was clear. The heart was not enlarged to percussion, and 
the sounds were of good quality. There were no adventitious sounds. The abdomen 
was normal. A slight mucoid vaginal discharge was present. 

Accessory Clinical Findings.—Blood: Red blood count, 2,800,000; hemoglobin, 
60 per cent; white blood count, 17,000; polymorphonuclears, 80 per cent; typical 
secondary anemia; no sickling. Urine: Acid, albumin 1 plus; acetone, 1 plus; 
oceasional white blood cells; no red blood cells or casts. Blood calcium, 10 mg. per 
cent; phosphorus, 4.4 mg. per cent. The Wassermann, Schick, and tuberculin tests 
were negative. The electrocardiogram, the x-ray film of the chest and heart, and 
the sedimentation rate were normal. The vaginal smear was negative. 

Course in Hospital—tThe child was given salicylates and reduced iron. The 
pain disappeared and the temperature fell from 39° C. (100.4° F.) to fluctuate around 
normal. Pulse was variable. On discharge the patient’s condition had improved, 
but the nodules had not disappeared. 


2 SUMMARY 


1. The incidence of nodules in rheumatic fever patients in North 
Carolina is similar to that in the Northern states and Great Britain. 
2. A patient with rheumatic nodules over the sternum is reported. 


SUMMARY OF CASES WITH RHEUMATIC NODULES 


Male, white ; onset of nodules over occiput, forehead and elbows 

at four years; died at nine years of cardiac decompensation. 

21187: Female, white; onset of nodules over wrist, elbows, malleoli, 
skull, and extensor tendons of hand at nine years; arthritis 
and mitral stenosis present. 

25095: Male, white; indefinite onset of nodules on the dorsum of the 
hands; attacks of arthritis with mitral stenosis but no cardiac 
symptoms. 

33806: Female, white; onset of nodules over both elbows of only two 
days’ duration at thirteen years; watched for nine months dur- 
ing which time a loud apical systemic murmur gradually de- 
veloped. 

37954: Male, white; onset of small nodules over the skull and elbows 

at eight years; arthritis and mitral stenosis with limited exer- 

cise tolerance. 
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Female, white; onset of nodules over the knees at two years, 
but none present at time of examination ; arthritis and carditis ; 
decompensated and died. 

Male, white ; onset of nodules which appear and disappear with 
flitting pain in the corresponding joint and only last a day or 
so, at thirteen years; arthritis and mitral stenosis but no 
cardiac symptoms. 

Male, white; onset of nodules over the elbows at seven years; 
arthritis, mitral stenosis with congestive failure. 

Female, white; onset of ‘‘lumps’”’ on the hands at thirteen 
years; enlarged heart with no cardiac symptoms. 

Female, colored; case reported above. 

Male, white; onset of numerous nodules of all sizes over the 
skull and hands. Arthritis and mitral stenosis with congestive 
failure and pericarditis. 
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HERPETIC STOMATITIS 


Karuarine Dopp, M.D., Le,anp M. Jonnston, M.D., anp 
G. Joun Buppineu, M.D. 


NASHVILLE, TENN. 


N THE last eleven years we have seen in the Vanderbilt Hospital 
Children’s Clinic 88 cases of a form of stomatitis which appears to 
be a clinical entity. During the same time numerous other similar 
eases have been seen by various members of the staff at well-baby 
clinics and among private patients. The disease occurred in children 
of all ages from a few weeks to fourteen years of age but was far 
more common in children between the ages of one and three years. It 
showed no seasonal variation and no difference in sex or race inci- 
dence. The disease was apparently contagious as sometimes two cases 
were seen in the same family, or more often there was a history of a 
similar disease in another child in the same family, or one with whom 
the patient had recently been in contact. Although we have not had 
enough cases at any one time to say that the disease occurred in epi- 
demics, the cases did seem to come in groups, eight to ten being seen 
over a period of a few weeks, then often none for a period of several 
months when again a small group would be seen. Most of the chil- 
dren were not suffering at the time from any other disease although, 
when we were seeing cases frequently, an occasional child with an- 
other disease would also have stomatitis. 

The stomatitis was apparently identical with that described in most 
pediatric textbooks as aphthous stomatitis. Although only rarely was 
a child seen early in the disease one would judge from the histories 
and from one or two cases seen early that there is a sudden onset of 
illness with fever, general malaise, and loss of appetite. Either with 
the onset of fever, or twenty-four hours or more later lesions appear 
in the mouth. When these were seen early they consisted of reddish 
blisters of the mucous membrane. Soon the blisters became ulcerated 
and the ulcers covered by a yellowish white membrane. At this stage 
they were quite firm to the touch. The commonest sites of the lesions 
were the tongue, the inner surface of the lips, the buccal and sub- 
lingual mucous membrane. More rarely they occurred on the outer 
mucous membrane of the lips, the soft palate, tonsils, and posterior 
pharynx and very occasionally the larynx. In every instance there 
were, besides the local lesions, marked redness and swelling of the 
gums with a tendency to bleed easily. Salivation was greatly in- 
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ereased. Fig. 1 is a drawing showing the mouth lesions in a typical 
ease. The older children complained of soreness of the mouth and 
pain on eating, the younger ones were irritable and often refused to 
eat or drink anything. All of the children had a history of fever with 
the illness, although some had normal temperatures when seen. The 
highest temperature in an uncomplicated case was 106° F. Smears of 
the mouth and gums showed no predominating organism. Spirochetes 
and fusiform bacilli were almost always absent from the localized 
lesions but were found quite commonly in smears taken from the 
swollen gums. Cervical adenitis of a well-marked degree was noted 
in 14 children, a palpable spleen in one, and diarrhea in six. Five 
children had an accompanying herpes of the skin of the lip, two had 
paronychia with lesions which looked like herpes. Seven children 


Fig. 1.—Mouth lesions in a typical case of herpetic stomatitis. 


had some other disease besides stomatitis; four pneumonia, one dysen- 
tery, one diphtheria, and one influenza bacillus meningitis. The dis- 
ease appeared to be self-limited in nature and lasted from a few days 
to two weeks. 
Judging from the literature and pediatric textbooks the status of 
stomatitis in children is a most confused one. Although many dif- 
ferent clinical types are described and recognized there is no uni- 
formity in terminology. Often the name given to a clinical type in 
one textbook is used to designate another type elsewhere. This is due 
to the fact that in spite of a great amount of investigation no definite 
etiologic relationship has been determined which would offer a clear- 
cut basis for classification. Up to the present, only in thrush has an 
etiologic agent been definitely determined. It has long been thought 
that stomatitis may be caused by the herpes virus. Pospischill? de- 
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scribed a type of stomatitis which he called aphthoid. It corresponds 
in many ways to that which we have described, but in his cases was 
usually a complication of some other disease, chiefly whooping cough. 
Landsteiner,' Fessler and Feyrter,? Feyrter,® and Gans* investigated a 
few isolated cases of this form of stomatitis. They could produce 
lesions on the rabbit’s cornea similar to those produced by the herpes 
virus but could obtain no cross-immunity to the virus of herpes. Lip- 
schutz® in his review in 1930 stated that although he considered the 
causal agent in the lesions described by Pospischill to be a localized 
epithelial or dermal virus the relationship between it and the virus 
of herpes was not demonstrated. More recently a case of herpetic 
stomatitis in an adult has been reported by Youmans.® Corneal inocu- 


Fig. 2.—Rabbit’s cornea showing intranuclear inclusions and cc 
brane, (1500). 


lations in rabbits produced a keratoconjunctivitis with symptoms of 
encephalitis typical of herpes infection of the rabbit. No histologic 
or cross-immunity tests were reported in this instance. Long’ re- 
ported 3 cases of pharyngitis and stomatitis in adults from two of 
which he isolated a virus corresponding to that of herpes simplex. 


EXPERIMENTAL 


We studied a series of 12 cases. They were unselected and include 
the majority of cases diagnosed clinically as herpetic stomatitis from 
September, 1936, to April, 19837. Swabbings from the lesions in the 
mouth, or in one instance from the larynx, were inoculated immedi- 
ately onto the scarified cornea of a rabbit in order to prove the pres- 
ence or absence of the virus of herpes. Typical herpetic vesicles de- 
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veloped within twenty-four to forty-eight hours followed by a puru- 
lent keratoconjunctivitis. Usually the virus was transferred to a sec- 
ond rabbit, which was sacrificed at the end of twenty-four hours. The 
cornea of this rabbit was fixed and studied microscopically for the 
presence of intranuclear acidophilic inclusions. In seven of the series 
immunity experiments were performed on rabbits which had survived 
the infection. At intervals varying from six weeks to six months fol- 
lowing the initial infection the animals were inoculated on the unaf- 
feeted cornea with a known strain of herpes virus.* 

Table I shows in detail the findings in the rabbits inoculated from 
the lesions in 12 cases. The rabbits inoculated from all 12 patients 
developed purulent keratoconjunctivitis. Typical intranuclear her- 
petie inclusions were found in the cornea of 9 of the 11 rabbits inocu- 
lated with material from the cornea of these rabbits. In two cases no 
inclusions were found and in the remaining case no transfer was made. 
A microscopic section of a cornea is shown in Fig. 2. In only two 
instances were transfers made to third rabbits and in both of these 
the rabbits had a fatal encephalitis. Typical intranuclear inclusions 
were abundant in the brains. 

Table II shows the details in the demonstration of the specifie ac- 
quired immunity to herpes virus. Six of the 7 rabbits, which had 


TABLE IT 


IMMUNITY TO Hexres Vikus IN FoLLowING INFECTION WitlH MATERIAL 
FroM THE LESIONS IN PATIENTS’ MouTHS 


DATE ORIGINALLY 


Ww 
INFECTED WITH INOCULATION WITH KNOWN 


MATERIAL FROM = 
PATIENTS’ UL- 


CERS DATE SITE 
9/22/36 4/17/37 |On right cornea.|No keratitis or conjunc- 

On both corneas. tivitis. 
10/12/36 4/17/37 |On right cornea.|No keratitis or conjunc- 

On left cornea. tivitis. 
10/11/36 4/17/37 |On right cornea.|No keratitis or conjunc- 

left cornea. tivitis. 
3/12/37 5/ 4/37 |On right cornea.|No keratoconjunctivitis. 
left cornea. 
3/24/37 5/ 4/37 |On left cornea. |No keratoconjunctivitis. 
right cornea. 
3/30/37 5/ 4/37 |On left cornea. |No keratoconjunctivitis. 
right cornea. ; 
12/2/36 5/ 4/37 |On left cornea. |Vesicles in twenty-four 
right cornea. hours. Purulent con- 
junctivitis in twenty- 
four hours. Pulling of 
head to right on 
fourth day. Died dur- 
ing fifth night. Her- 
petice inclusions in 

brain. 


*Inoculum made by using 1 part from base of infected brain to 3 parts of saline. 


*This strain of herpes virus was supplied by Dr. T. M. Rivers of the Rockefeller 
Institute. 
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STOMATITIS 


HERPETIC 


DODD ET AL.: 


recovered from an infection of the cornea with material taken from 
the patients’ ulcers, showed no sign of keratoconjunctivitis or en- 
cephalitis. They had developed a specific immunity. 

As a control for this immunity experiment, 5 normal rabbits were 
inoculated on the cornea with the same stock strain of inoculum and 
at the same time as the two groups of animals in Table II. Every 
rabbit developed corneal vesicles, keratoconjunctivitis, and encepha- 
litis. Intranuclear acidophilic inclusions were abundant in the brains 
from all 5 of these animals. 


DISCUSSION 


That the virus of herpes simplex produces in rabbits a specific kera- 
toconjunctivitis, often followed by encephalitis, and produces specific 
acidophilic intranuclear inclusions in the infected corneal epithelial 
cells has been definitely established by the work of Gruter,’ Lip- 
schutz,® '° Luger and Lauda," Goodpasture and Teague.’ Fur- 
thermore, Lowenstein, as well as Doerr and Vochting,’® have shown 
that a specific immunity to reinfection with herpes virus develops in 
rabbits following corneal inoculation. The immunity becomes estab- 
lished in two to four weeks and lasts from three to six months or ° 
longer. 

The demonstration of intranuclear inclusions characteristic of herpes 
in the infected corneal epithelium of our animals and the development 
of a specific immunity to herpes virus in rabbits recovering from the 
infection has been definitely established in this series of experiments. 
They seem to demonstrate conclusively that the type of stomatitis de- 
seribed is a definite clinical and pathologie entity with the virus of 
herpes simplex as its etiologic agent. It should therefore be desig- 
nated as herpetic stomatitis. Because most cases of herpetic stoma- 
titis occur in children it is probable that the disease represents a 
primary herpetic infection. 


SUMMARY 


1. Eighty-eight cases of a type of stomatitis common in childhood 
and usually called aphthous stomatitis are described. 

2. Twelve of these were investigated experimentally by inoculation 
of material from the lesions into the cornea of the rabbit. 

3. In each instance a purulent keratoconjunctivitis typical of herpes 
simplex was produced. In 9 of the 12 rabbits typical intranuclear 
herpetic inclusions were present in the infected cornea. 

4. Immunity to a known strain of herpes simplex was demonstrated 
in 6 of 7 rabbits which survived the infection. 

5. The type of stomatitis described is a definite clinical entity with 
the virus of herpes simplex as the causative agent. 
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Critical Review 


DISORDERS OF INTERNAL GLAND SECRETION IN CHILDREN 


Fritz B. Tatsot, M.D., anp NatHan B. M.D. 
Boston, Mass. 


REAT advances in the knowledge of hormones have been derived 
from the study of their chemistry. It seems inevitable that an 
aecurate measure of each of the circulating hormones will be developed 
so that the physiology of the different glands can be studied directly 
in the same way as some of the vitamins, which can now be measured 
directly. Such measurements when available offer unlimited opportuni- 
ties of study which should simplify diagnostic procedure and remove 
guesswork from treatment. 


RELATION OF VITAMINS TO ENOCRINE GLANDS 


That there are relationships between hormones and nutritional factors 
is well known. Carpenter and Sharples’ find that although vitamin B 
deficiency alone does not affect the size, structure, or iodine content of 
the thyroid gland of the rat, yet rats fed a diet deficient in vitamin B 
and containing 0.0038 per cent iodine develop a thyroid gland that micro- 
seopically stimulates colloid goiter. This condition does not develop 
when the diet contains 0.019 per cent iodine or vitamin B. Sure and 
Buchanan’ report studies on rats in which they show that after the 
stable components of the vitamin B complex have been provided for, 
pure crystalline vitamin B becomes an excellent antithyrogenie agent. 
Sure and Buchanan‘ also report on the influence of hyperthyroidism on 
vitamin A reserves of the albino rats. They find that a diet supple- 
mented with cod liver oil and containing a sufficient amount of the 
stable components of the vitamin B complex does not provide a suf- 
ficiency of vitamin A to counteract the rapid catabolism produced by 
administered thyroxin. These findings suggest that diet may be a 
potent form of therapy available to the endocrinologist. It cannot be 
used in clinical practice until it is studied further in animals and until 
it is found that the human being reacts in the same manner. 


THYROID 


Chemical Aspects.—It is well established that iodine is of importance 
in the prevention of goiter and in the control of hyperthyroidism. 
Salter and Lerman‘ contend that the therapeutic effect of iodine in 
hyperthyroidism is a mass law phenomenon. They feel that ‘‘Since the 
initial effect of iodine therapy in hyperthyroidism is the accumulation 
of diiodotyrosine in the thyroid, it is reasonable to assume that the 
depleted stores of hormone in the gland are rebuilt from this precursor 
by thyroid enzymes. The relief produced by iodine is visualized as a 
mass law phenomenon, which draws back the flow of hormone outward 
from the gland and causes it to accumulate in the thyroid follicles.’’ 
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Blank® points out that a complete uniform involution of the thyroid in 
hyperthyroidism does not always follow iodization. He feels that it is 
a matter of conjecture why foeal areas of hyperplasia that have resisted 
involution produced by iodine should persist. 

Clinical Aspects—Von Mueller® feels that iodized salt should be given 
prophylactically to pregnant women in regions of endemic goiter. Clute 
and Albright’ believe that cancer may occur with unexpected and tragic 
frequency in diserete thyroid tumors arising in an otherwise normal 
gland. Determining the basal metabolism does not differentiate between 
malignant and benign tumors. It is therefore urged that medical men 
should recommend their removal. 

Gesell, Amatruda, and Culotta® studied the effects of thyroid on 
cretinous infants from (a) metabolic or dynamic, (b) somatic, and (¢) 
neurodevelopmental standpoints. They found that the effects which 
involve the vegetative system and the dynamies of behavior are most 
immediate and general. Although there was marked physical develop- 
ment in all eases, the mental status response varied widely from per- 
sisting mental deficiency to normal intelligence. The reviewers have had 
the same experience. Gesell feels that ‘‘every ecretin has a latent and 
distinetive optimal response, which is probably favored by early treat- 
ment.’’ The ultimate response ean be forecast by repeated careful de- 
terminations of physical growth and behavior status during the early 
months of treatment. Immediacy of therapeutic response gives a good 
prognosis. Snoke® shows that in childhood hypothyroidism the response 
of the osseous development to treatment is separate from growth in body 
and mind. Molitech and Poliakoff'® feel that the osseous retardation is 
the most consistent finding in hypothyroidism in children. 

Eitel and Lexer™ contend that clinical observations have established 
the favorable effect of thyroid substance on fracture healing. Poncher 
and Woodward” have made an interesting study on the pathogenesis 
and treatment of myotonia congenita. They observe that the physio- 
logie creatinuria of infancy is absent but that it can be restored by the 
administration of thyroid. With the reappearance of creatine there is 
a simultaneous remission in the patient’s myotonie symptoms. Admin- 
istration of creatine when the patient is symptom free causes a return 
of the myotonia. In spite of administered thyroid, infections caused 
a decrease in the amount of creatine excreted and a return of the 
myotonia. An increase in the thyroid dosage relieved the myotonic 
symptoms even in the face of an infection. The creatinine excretion was 
not altered by thyroid. 

Cholesterol and Thyroid Function.—The relationship between the 
level of cholesterol in the blood, the basal metabolic rate, and disorders 
of the thyroid gland is being studied by several investigators. Luden'™ 
reported in 1918 that there is some relationship between serum choles- 
terol and the function of the adrenal and thyroid glands. Shortly 
afterwards Epstein and Lande claimed that ‘‘an inverse relationship 
exists between the metabolic rate and the cholesterol content of the 
blood.’’ Since then many conflicting reports on these relationships have 
appeared in the literature. Gilligan and others’ and Hurxthal'"® work- 
ing with adults report that the level of the blood cholesterol is higher 
in hypothyroidism than in.normal subjects. Grabfield and Campbell" 
on the contrary conclude from their studies that the cholesterol is not 
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a function either of the basal metabolic rate or the thyroid activity. 
Cutting, Rytand, and Tainter’* report that when the energy metabolism 
is elevated by dinitrophenol, it is not accompanied by a corresponding 
drop in the level of cholesterol in the blood as it is when elevated by 
thyroid preparations. The work of Schnitker, Van Raalte, and Cutler’ 
suggests that after total thyroidectomy there is eventually an inverse 
correlation between the basal metabolic rate and the blood cholesterol, 
but that these two measurements need not change simultaneously. 
Working with children, Molitch and Poliakoff®® report that with one 
exception all of their cases showing clinical evidence of endocrine dys- 
function have normal blood cholesterols. Their cases of hypothyroidism 
show a retardation of osseous development of three or more years. 
Rothbart”! is unable to find any definite relationship between the basal 
metabolic rate and the level of cholesterol in the blood. Bronstein,?? 
on the other hand, finds the cholesterol to be elevated above normal in 
twelve thyroid deficient children studied by him. Much of the con- 
fusion may be the result of inaccurate measurements. Reinhold** dis- 
eusses the factors influencing the accuracy of the various methods for 
the determination of cholesterol and emphasizes that the color reaction 
commonly used is not necessarily specific for cholesterol. In the opinion 
of the reviewers, many more carefuliy controlled measurements are 
necessary before the relationship between adrenal and thyroid function 
and the level of cholesterol in the blood can be evaluated. It is clear 
that measurements of cholesterol cannot be used to supplant basal 
metabolism tests in children. 


ADRENAL CORTEX 


Chemical Aspects.—According to Marrian and Butler** ‘‘it is well 
established that animals suffering from adrenal insufficiency show a high 
blood potassium which may be corrected by the administration of 
eortin.’’ Seudder, Zwemer, and Truskowski?’ believe that there is 
similarity between the symptoms of adrenal insufficiency and acute in- 
testinal obstruction. They believe that the common denominator is a 
disturbance in potassium metabolism, and find that lack of cortical 
hormones in animals leads to a high blood potassium which is of the 
same order as that found in animals made toxie by potassium poison- 
ing. Stahl, Atchley, and Loeb** believe that the urinary excretion of 
ammonia is influenced by cortical extract and note that the extract 
causes a striking improvement in the general well-being of experimental 
animals before any consistent changes are observable in the blood sodium, 
potassium, or urea. Thorn and associates? have shown that large doses 
of cortin administered to normal humans will cause a reduction in 
sodium excretion and an increase in potassitum excretion. They*® be- 
lieve that it is possible to obtain measurable effects of cortin in normal 
subjects if sufficiently large amounts of the hormones are used. They?’ 
also contend that the positive effect of cortin on the sodium and chloride 
balance is useful in the diagnosis of early Addison’s disease. Vergar*’ 
demonstrated a similarity between the effects of cortical insufficiency in 
rats and poisoning with iodoacetic acid. Both show low fat absorption 
from the intestine and an abolition of the selective absorption of glucose. 
These changes are ascribed to failure of phosphorylation of fat and 
glucose which is a necessary preliminary for their absorption. The hypo- 
glycemia observed in adrenal insufficiency is ascribed to a failure.of 


106 THE JOURNAL OF PEDIATRICS 


this process. Vitamin deficiencies may arise from the organism’s ina- 
bility to phosphorylate dietary flavine. Both flavine phosphate and 
eortin will restore growth in animals poisoned with iodoacetate. These 
data have, as yet, no clinical application in pediatrics. 


CLINICAL ASPECTS OF ADRENAL CORTEX 


Addison’s Disease —Greene™ divides the clinical course of Addison’s 
disease into three parts. He believes that the adrenal has considerable 
functional reserve and that the first period of Addison’s disease has few, 
if any, symptoms. The symptoms of second period are asthenia, pig- 
mentation, loss of weight, and loss of strength. In the terminal period 
there are severe gastrointestinal disturbances with nausea, vomiting, 
dehydration, pain, nervous irritability, circulatory collapse, hypotension, 
reduction in urinary output, and hypothermia. Adrenalectomy is known 
to result in a rise in blood cholesterol,** nonprotein nitrogen and po- 
tassium, to cause an upset in the potassium-sodium and potassium- 
calcium ratios, and to cause a lowering of the basal metabolic rate. 
Addison’s disease may result from tuberculosis, syphilis, congenital 
hypoplasia, ‘‘toxins’’ circulating in the blood. Addison’s disease, how- 
ever, is rare in childhood. 

Weiner* reports a case in which intranuclear inclusion bodies were 
found in the cells of the adrenal cortex. He suggests that a hitherto 
unrecognized etiologic factor may be preserved. Wells, Humphreys, 
and Work*™ contend that the selective necrosis of the adrenal cortex 
seems to have become an increasingly common cause of Addison’s dis- 
ease in recent years. They observe a similarity between toxic necrosis 
of the liver and changes in the adrenals which suggests that necrosis of 
the adrenal cortex may have become more frequent of late because of the 
action of some drug or chemical in persons with a particular idiosyn- 
erasy. They report the case of a woman who had been treated for 
pemphigus with germanin and died with almost complete selective necro- 
sis of the adrenal cortex. The necrosis can be reproduced in animals 
by the administration of the drug. 

Resistance to Infection.—It has been recognized for some time that 
experimental animals in which the adrenal cortex has been removed are 
hypersensitive to toxins. This has recently led to clinical and experi- 
mental studies on the réle which the adrenal cortex may play in re- 
sistance to infection. Menten and Smith** have shown that infections 
of long duration predispose to a removal of adrenal cortical fat. Stein- 
ach** reports that rats, a species highly unsusceptible to tuberculosis, 
were rendered susceptible by adrenalectomy to bovine tubercle bacilli. 
Pottenger*’ presents experiments which tend to show that cortical ex- 
tract may exert an inhibiting influence on tuberculous infection in the 
guinea pig. Pottenger®* states ‘‘the fact that by the use of adrenal 
hormones we have been able to prevent in animals infection with 
tuberele bacilli, to cause children who reacted positively to the tuberculin 
test to cease to react, and to eliminate the hypersensitivity of asthmatics 
to certain proteins, would indicate that they confer upon the animal an 
unusual degree of competency in opposing proteins which require 
parenteral digestion for their destruction.’’ If this work is confirmed 
and if future investigation shows that the administration of cortin is 
not injurious, the clinical application of these discoveries will be recom- 
mended. Until these investigations are made, a second interpretation to 
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Pottenger’s work should be considered: viz., that the adrenal hormone 
may desensitize an individual to certain proteins, but it may not confer 
an unusual degree of competency in opposing them. Wallgren*® states 
‘*tubereulin-positive healthy children are to be looked upon as a picked 
group.... Primary infection insures without doubt a certain protection 
to exogenous superinfections and can for this reason be regarded as 
favorable. A tuberculin positive child is in this respect better situated 
than a tuberculin-negative one.”’ 

Other endocrine glands may be involved in resistance to tuberculosis. 
Steinbach and Klein*® have done experimental work on animals which 
shows that follutein or pregnant mare’s serum has beneficial effects on 
infected rabbits and guinea pigs. The best results are obtained with 
antuitrin-S. Wallgren*® in commenting on childhood infection and adult 
type of pulmonary tuberculosis feels that the age of puberty is an ex- 
tremely important factor in the development of pulmonary tuberculosis. 
He says, ‘‘The influence of puberty cannot well be thought to be exer- 
cised in any other way than through the mechanism of the internal 
secretion.’’ 

Therapeutic Applications—Greene™ reports that cortical extracts 
have been used with unsatisfactory or questionable results in shock, acute 
infection, myasthenia gravis, muscular dystrophies, disorders of the 
thyroid, asthenia, vomiting of pregnancy, and asthma. He believes that 
eortin is effective specifically in conditions in which there is acute 
adrenal insufficiency and that a therapeutic trial constitutes a reliable 
diagnostic test. Hartman, Thorn, and Durant*' report on a glycerol 
extract of the adrenal cortex which they find less effective in Addison’s 
disease than parenteral extracts, but which they recommend as being 
less expensive. Hoskins and Fierman*? administered a glycerin ex- 
tract of adrenal cortex by mouth to schizophrenic patients and found 
that in general the systolic and diastolic blood pressures gradually in- 
creased throughout the course of treatment. In an earlier paper Hoskins 
and Gottlieb** compared the pressor effects of glycerin extract of whole 
adrenal gland and of adrenal cortex given by mouth. It was found that 
the effect of either could substantially be reproduced by use of the other 
in like dosage and period of administration. They conclude that since 
a wide difference in the proportion of medullary tissue extracted made 
no significant difference in the pressor reaction, epinephrine is not the 
agent responsible for the pressor effect. They also believe it to be a 
substance other than cortin. 


GONADS 


The physiology of the male sex hormones is extensively reviewed by 
Koch.** In his opinion, some of the conclusions that the hypothetical 
internal secretion of the testicle must produce a profound effect on 
skeletal growth, muscular tone, metabolic rate, hemoglobin, and oxidase 
content of the blood, as well as control secondary sex characteristics and 
accessory reproductive organs are not true. The basal metabolic rate 
is probably not influenced by the male sex hormones. The injurious 
effects on the testicle of crude lipoid-soluble hormone preparations from 
ovaries, placenta, corpus luteum tissue, testis tissue, and pregnancy 
urine have been repeatedly observed. This is generally believed to be 
due to the depressing action of theelin (female hormone) or the male 
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hormone, of which there are at least twenty-eight related chemical 
substances, on the gonad-stimulating activity of the anterior pituitary. 
It is thus apparent that caution should be used in administering sex 
hormones to children. 

Koch discusses an interesting difference between male and female 
pituitaries. It has been found that about five times more theelin are 
required to inhibit the male than the female pituitary in animals. More- 
over, it takes ten times more pure male hormone to inhibit a gonado- 
tropie activity of the pituitary when the male hormone is administered 
alone than when a small trace of theelin is present in addition. This 
is offered as a possible reason for the presence of estrogenic hormones 
in male species. The adult male pituitary differs from the adult female 
in that it produces follicle stimulating hormones but no luteinizing hor- 
mones. It is probable that at birth the pituitary is potentially either 
male or female, and becomes characteristically male or female under 
the influence of the gonads. 

Evidence is presented by Hill*® that the ovaries of mice can secrete 
male hormone. He suggests that temperature may be the controlling 
factor in the output,of male hormone by an ovary. 

Hess, Kunstadter, and Saphir** report a study on the urinary excre- 
tion of gonadotropie hormone in eryptorchidism. They believe that the 
determination of the gonadotropie hormone in the urine is of prognostic 
value. Its presence offers a good prognosis for medical treatment with 
anterior-pituitary-like hormone in the absence of mechanical obstruction. 
‘*The absence of the hormone in the urine of bilateral eryptorchids may 
be due to (1) funetionally active testes, although abnormally placed; 
they offer a good prognosis following endocrinotherapy in the absence 
of mechanical obstruction; (2) primary pituitary dysfunction in which 
ease the functional results will be questionable. Absence of the hormone 
in the urine of unilateral eryptorchids indicates adequate gonadal funce- 
tion in at least one testis.’” Thompson and his coworkers** conclude 
that operative procedures appear to be necessary in most cases of un- 
descended testicle, but should be preceded from by four to six months 
of treatment with anterior-pituitary-like substance because this material 
causes definite stimulation of genital growth and thus seems to make 
surgical procedures less difficult. Hess and his coworkers** agree but 
find that treatment was successful in 71.8 per cent of their cases so that 
operation was not necessary. 

Albright and his coworkers** describe a syndrome characterized by (a) 
bone lesions which have a marked tendency to be unilateral and which 
show osteitis fibrosa histologically, (b) brown nonelevated pigmented 
areas of skin which tend to be on the same side as the bone lesion, (c) 
an endocrine dysfunction which in females is associated with precocious 
puberty. The bone lesions are of a spotty distribution with normal bones 
elsewhere. They believe the distribution of the bone lesions and pig- 
mented spots to be consistent with some embryologie disturbance or some 
trophic neurologic disturbance. This makes an endocrine cause seem 
unlikely. They consider the sex disturbances to be hormonal although 
they may be initiated by nervous influences. 


PITUITARY 


In an editorial of the Journal of the American Medical Association* 
attention is drawn to the potential dangers involved in the clinical 
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application of the hormones of the anterior pituitary. It speaks of an 
instance in which a pituitary fraction that had produced hypertrophy 
of the testes of rats on repeated occasions suddenly and inexplicably 
produced atrophy of the testes. It points out how the conservative 
physicians are referred to as nihilists if they doubt the therapeutic 
wonders reported, and urges that only those clinicians with facilities 
for critical studies administer the newer endocrine preparations and that 
they publish their negative as well as their positive results. The present 
reviewers feel that there is less danger associated with the administration 
of pituitary preparations by mouth than by the parenteral route. As 
long as pituitary extracts contain appreciable amounts of protein, there 
is the possibility of rendering the patient immune to his own pituitary 
hormones by the formation of antibodies. 

The clinical results of anterior pituitary therapy in children are 
reported by Jacobsen and Cramer.*®® In their report they selected cases 
showing the effect of hormones on dwarfism, hypogonadism, and eer- 
tain types of obesity, They used antuitrin (parenterally) and thyroid 
in most of their cases. If one may judge fairly from their photographs, 
they were able to produce striking changes in the cases selected. It is 
unfortunate, however, that they did not indicate more clearly how many 
failures they had. Goldberg*™ reports the case of a youth aged eighteen 
and one-half years who had not apparently grown since he was ten years 
old and who had not developed sexually. Coincident with the adminis- 
tration of 37.5 ¢.c. of anterior-pituitary extract over a period of approxi- 
mately four and one-half months he gained 5 em. in height and exhibited 
definite stimulation of the primary and secondary sexual characteristics. 
Lurie®* does not agree with the widespread opinion that whole pituitary 
gland is ineffective when administered orally. He contends that success- 
ful results are dependent on the selection of a potent preparation and 
suitable cases. He reports two cases of dystrophic adiposogenitalis in 
whom he was able to demonstrate a significant loss of weight and a 
gradual development of secondary sex characteristics coincident with 
the administration of pituitary by mouth. There was no restriction of 
diet. Excellent photographs illustrate the results. Such loss in weight 
was not seen in a series of cases treated by us. We feel that the subject 
will need much more study before the usefulness of such treatment can 
be evaluated. 

Houssay* discusses the hypophysis and resistance to intoxications, 
infections, and tumors. There is no proof for the existence of a direct 
antitoxie or anti-infectious action of the pituitary gland or of its secre- 
tions. However, the gland can modify the resistance of the animal by 
its metabolic action. This is accomplished through its regulating action 
on the thyroid or on the adrenal and by its action on the vascular and 
nervous systems. The pituitary gland can show changes during infec- 
tions or intoxications, but the functional significance of these changes is 
not understood. 

Beinhauer™ reports that anterior-pituitary-like hormone caused im- 
provement in one case of epidermolysis bullosa. One of us gave more 
than 2,000 rat units of follutein over a period of three weeks to a seven- 
year-old boy suffering from this disease, without any demonstrable im- 
provement. It did cause some enlargement in his testes. 
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PARATHYROIDS 


It is now generally accepted that there is a type of rickets due to 
hyperparathyroidism. Albright and his coworkers® describe a case 
of rickets resistant to vitamin D therapy in whom definite parathyroid 
hyperplasia could be demonstrated. Amounts of parathyroid extract, 
which were sufficient to elevate the level of calcium in the serum of 
normal patients, failed to elevate the calcium in their patient with 
rickets. They believe this demonstrates that there may be an overpro- 
duction of parathyroid hormone without hyperealeemia. Hamilton and 
Highman®™ describe a method by which abnormally large amounts of 
parathyroid hormone in the blood may be detected. The measurement 
ean be made in any laboratory equipped to measure serum calcium and 
to house a rabbit. 

Drake, Albright, and Castleman™ present evidence to support the 
hypothesis that phosphate retention is the cause of parathyroid hyper- 
plasia in eases of chronic renal insufficiency. Cope and Donaldson™ 
studied a case with coexistent hypoparathyroidism and hyperthyroidism 
and were able to show that an increase in thyroid activity may elevate 
blood calcium from subnormal levels toward normal levels. Moolten 
and others® report the first bio-assay of a parathyroid adenoma. It 
contained 105 units of hormone per gram of gland which is twice the 
amount obtained from normal beef parathyroids. 

Lichen urticatus (papular urticaria) may be subject to treatment with 
parathyroid extract. Pillsbury and Sternberg® find that 10 to 25 units 
of parathyroid extract administered at weekly or biweekly intervals, 
together with calcium by mouth and topical applications, give better 
results than calcium and topical applications alone. They claim that 
the extract exerts its beneficial action by elevating the level of calcium 
in the blood. It is regrettable that the authors did not make any caleium 
determinations to substantiate their claim. 
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I. Therapeutic and Prophylactic Use of Convalescent Serum 


DR. JOHN F. LANDON.—Over twenty-five years ago Levaditi and Landsteiner 
discovered the neutralizing value of convalescent serum. Soon many workers at- 
tempted to cure diseases in the human being by its use and beneficial results were 
reported. At the present time, however, there is a great deal of doubt as to its value. 
A consideration of the question must be from the experimental and the clinical angles. 

It is important to realize that poliomyelitis does not occur spontaneously in the 
monkey and that the prevention of the disease in a normal healthy animal is quite 
different from the cure of the disease in a human being already infected. Schultz 
and Gebhardt have demonstrated that serum administered to monkeys inoculated 
intracranially or intranasally fails to protect regardless of the route by which it is 
given if even as short a period as twenty-four hours has elapsed after inoculation. 
Virus travels along myelinated nerve sheaths and makes early union with the prey 
cells. Thus serum injected after the infection has set in merely bathes the cells 
without being able to enter them and make a direct attack. Rivers has pointed out 
virus infections are intracellular, not intercelluiar as in diseases of known bacterial 
origin. It is possible of course, as suggested by Faber, that serum may be of some 
value in attacking the virus at the synapses of the nerve where some of it may 
escape from the myelinated neural sheath and spill over into the surrounding tissue. 
Theoretically also, it is conceivable that as yet unaffected cells might be thus pro- 
tected. 

What constitutes a potent serum? It is well known that titrations vary con- 
siderably in the hands of different workers depending upon the strain of virus em- 
ployed. As a matter of fact, recent work has even thrown considerable doubt on the 
specificity of poliomyelitis antibodies and has suggested that they are indicators of 
only humoral resistance and not tissue resistance. In fact Harmon and Harkins 
have demonstrated that serums from convalescent patients may have no antibodies 
and have reported at least one case where the disease has developed in the presence 
of a high titer antibody. The, specificity of these antibodies has also been ques- 
tioned by Jungeblutt and others who have demonstrated their presence in widely 
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diverse products and suggest that possibly some other factor in the blood serum, 
perhaps an endocrine one, is responsible. If it becomes necessary to reject the speci- 
ficity of the antibody and to question its validity and significance then it becomes im- 
possible from a laboratory standpoint to state definitely what constitutes a potent 
serum. It is interesting that patients with blood group B show a low attack rate and 
a high percentage (90 per cent) of positive neutralization tests. 

Clinically, the advocates of serum therapy base their opinion on personal clinical 
observations; those who object to its use point to controlled statistical analyses. 
Most proponents of serum therapy are clinicians of considerable experience who have 
watched the effect of the serum in a large number of cases and are convinced of its 
efficacy from firsthand observations. It is not my intention to disparage personal 
clinical impressions, the most valuable method of evaluation in most diseases, yet I 
cannot but feel that poliomyelitis is so protean in its manifestations and so un- 
predictable in its course that no one can accumulate sufficient clinical data during 
a lifetime to permit of definite conclusions on these points. 

It must be fully admitted that the majority of the reported collections of cases 
and statistical analyses are open to many criticisms. The main objections to most of 
these reports may be summarized as follows: (1) Lack of proper control cases; 
(2) too small a number of cases; (3) inclusions of a large number of mild or 
abortive or doubtful cases in treated series; (4) failure to compare treated and 
untreated cases in the same locality and in the same epidemic; (5) variability 
in the potency of the serum employed, amounts injected, and variations in mode 
of injections; and (6) different diagnostic criteria employed by different observers. 

Most of these criticisms were appreciated at the onset of the 1931 New York City 
epidemic and an attempt was made to deal with them. Since it is almost universally 
conceded that serum given in any amount by any route is worthless after the de- 
velopment of paralysis the preparalytic cases are our only concern, Four statistical 
analyses of preparalytic cases with controls covering overlapping material obtained 
in the same epidemics have been published; that of Park, Fischer, The Committee of 
the New York Academy of Medicine, and The Committee of the New York Depart- 
ment of Hospitals. The work was done independently and to some extent along dif- 
ferent methods of approach but the conclusions reached were the same, namely, 
that there was little if any statistical evidence that serum was of value. The findings 
of Kramer and associates in a smaller group of cases (82) were in accord. 

Several subsequent reports favorable to serum therapy have apeared—that of 
Jensen covering the 1934 epidemic i. Denmark, and Cowie and Levinson. The cases 
treated were for the most part preparalytic and since considerable data have accumu- 
lated which demonstrate that the case diagnosed in the preparalytic stage offers a 
favorable prognosis regardless of the method of treatment, reasonable doubt exists as 
to the réle played by the serum. For example, at the Willard Parker Hospital where 
no serum of any type has been employed since the 1931 epidemic it is extremely in- 
teresting to note that in 1933 there were 24 preparalytic cases with two deaths; in 
1934, 9 cases with two deaths and in 1937, 307 cases with only two deaths and an 
incidence of paralysis of approximately 20 per cent. If serum had been employed 
in this year the results would have been considered dramatic. Furthermore, in the 
large 1931 epidemic in New York city of 597 cases admitted to the five communicable 
disease hospitals the case death rate was 4.18 per cent; of these 118 patients were 
treated with convalescent serum with seven deaths, a mortality of 3.0 per cent (re- 
maining 83 patients were treated with other serums, such as horse serum). The low 
mortality among the preparalytics is either due to the inclusion of incorrectly diag- 
nosed cases or to the possibility that these cases may be naturally milder. 

Wesselhoeft and Harmon have independently collected all of the cases of literature 
and though their careful statistical analyses fail to prove that serum is of value, 
they both agree that it deserves further trial. 
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Its proponents, however, insist that such failures as may occur from ‘its employ- 
ment are due to insufficient dosage, too late administration, and employment of serums 
of too low a viricidal content. Perhaps they are right but the burden of proof would 
seem to be on them. To many of us who doubt its value and who believe that com- 
plete bed rest still remains the foundation stone of therapy, the intraspinal, intra- 
venous, or even intramuscular injection of blood to a patient harboring the virus in 
his body seems a procedure which may do more harm than good. 

The prophylactic employment of serum may be dismissed in a few words. Due to 
the extremely low incidence of this extraordinary disease—not more than one in ap- 
proximately 400 being attacked even in the worst epidemic, a tremendous number of 
cases would have to receive intramuscular injections before any definite proof of the 
efficacy of this method could be reached. Even if the herculean task of injecting 
thousands of children during a large epidemic could be achieved it is difficult to see 
how any satisfactory statistical proof of a definite nature could be arrived at, due to 
the variable factors confusing the issue such as age, dosage, exposure, time of in- 
jection during the epidemic, diagnostic ability of the various observers, and proper 
controls, 

In the Philadelphia epidemic of 1932 Stokes and his associates injected a fairly 
large group of children with parents’ whole blood intramuscularly and concluded 
that their results justified further trial of the method. However, careful study of 
their analyses does not entirely bear out their conclusions though there appears to 
be no legitimate objection to the employment of whole blood or serum prophylac- 
tically other than the occasional local reactions which may follow. It certainly pro- 
vides a considerable amount of satisfaction to anxious parents who feel that some- 
thing is being done. 

Finally, it has been generally true throughout medical history that any truly 
specific prophylactic or therapeutic agent has not required reams of statistical data 
to prove its worth. For example, the efficacy of antimeningococcus serum, diphtheria 
antitoxin, insulin, to quote a few instances, was apparent almost from the start. It 
is natural, therefore, that a considerable amount of skepticism should exist concerning 
the value of convalescent serum in poliomyelitis. 


TABLE I 


DISPOSITION OF CASES ADMITTED TO WILLARD PARKER HospITaL 


PRE (DEATHS | TOTAL| DEATHS 


32 | 4 r 8 |174 | 50 9 
193 24 11.7 31 
1934 | 9 22.3 13.3 4 
1935 307 6 3.5 j 18 
1936 2 0 
1937 0 
FIVE COMMUNICABLE DISEASE HOSPITALS, NEW YORK CITY 


1931 | 396 12 3.03 | 1805 272 | 15.06 | 2319 | 291 
(No serum) 
118 


3 
4 


7 5.93 
(Treated with 4.18 
serum ) total 


CHAIRMAN TOOMEY.—-In considering serum treatment of poliomyelitis it 
seems to me that one has to differentiate betwen evidence obtained from animals and 
evidence obtained from experience with the clinical disease. That evidence obtained 
after passively immunizing ahimals either before or after virus has been injected 
intracerebrally or instilled intranasally is only of academic interest if the portal of 
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entry is by some other route. If the portal of entry is by way of the gastrointestinal 
tract, humoral antibodies do have some significance and if one were able to get these 
antibodies concentrated enough they might be of practical importance. After an 
attack of this disease the neutralizing antibody titer of the blood serum may be low, 
probably because everybody has some natural immunity or because the dis- 
ease is easily conquered without the formation of immune bodies. Because 
neutralizing immune bodies are not markedly increased is no reason, however, to state 
ipso facto that serum is of no value. Perhaps it would be if we knew how to con- 
centrate these immune bodies. 

It might be argued that the value of serum should be questioned on theoretical 
grounds because there are so many virus strains, but even here the general relation- 
ship may be close enough so that a high titered antiserum might neutralize such 
strains if the latter were introduced by the proper portal of entry. 

Fischer, Landon, and others have shown that clinical evidence does not favor the 
use of convalescent serum. This is easily understood when you consider the variability 
of host response to the disease. But here again the possibility that a sufficiently high 
titered antiserum might become available, an antiserum able to neutralize the various 
other strains, should not be completely forgotten. 

Recently, it has been asked whether serum might actually do some harm. There 
is no evidence that serum does do harm and there is no evidence that serum when 
given either before or after virus is introduced into animals aggravates the disease, 
except when serum has been given intrathecally. If one remembers that we are 
actually producing a nonspecific meningitis when the therapeutic serum is introduced 
intrathecally into an area already swollen and edematous because of the poliomyelitis, 
one can well believe that this avenue of treatment will not be practical. Since nature 
heals by local recovery of cells in the process of which in many instances antibodies 
are formed it seems that the introduction of antibodies intravenously should not ag- 
gravate the conditions. Many still feel in spite of the adverse evidence that the use 
of serum therapy should not be discontinued. Personally, I do not see how a dose so 
small as 10 to 50 ¢.c. ean be of much practical value and I agree with Kramer that 
convalescent serum should be tried in massive amounts. 
DR. JEAN COOKE (Sr. Lovis).—I agree with Dr. Landon’s remarks and wish 
to point out that if serum were of value after the disease started there would be 
no explanation of the immunity. 

DR. KRAMER.—I agree with the remarks of Dr. Landon and Dr. Cooke. Ex- 
perimentally Dr. Cooke’s point is well taken. Virus is found very early in this in- 
fection and once introduced into the cell, serum can be of no value. 

DR. R. P. ROGERS (GreEeNwicH, Conn.).—If B blood groups have a lower in- 
cidence of polio why not use the convalescent serum obtained from this? How much 
lower is the incidence in this group? 

DR. LANDON.—This is feasible if blood from this grouping could be obtained. 


DR. TOP.—I believe that convalescent serum is of no value since progression of 
the disease is no different in treated or untreated cases. 
CHAIRMAN TOOMEY.—Serum has been used prophylactically in the preparalytic 
and paralytic stages. There are no reasons to use it prophylactically—and it has not 
seemed to be very efficient in the paralytic stage, but dare we discard it entirely for 
the preparalytic case? 

DR. LANDON.—I do not believe there are any comparable statistics and I be- 
lieve that serum may do harm. 

DR. E. C. JACKSON (East ORANGE, N. J.).—Is there any conclusive evidence 
of doing any good? 
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DR. KRAMER.—I wish to cite two cases (twins) in which in a severe infection 
one died without serum and the one that got serum recovered. This is the only case 
I know where it helped. Bulbar cases should not get serum and all agree that serum 
should not be given intrathecally. 


DR. LEE PALMER (Lovisvinie, Ky.).—I am impressed with Dr. Retan’s method 
of treatment in 157 cases and feel that it is of value. 


DR. G. M. RETAN (Syracuse, N. Y.).—In 57 cases, 10 patients with respiratory 
paralysis recovered and 6 patients that had deglutition recovered. Results are ap- 
parent within a half hour after treatment. Swallowing returned after the first treat- 
ment and it was possible to swallow solids after the third treatment with hypertonic 
saline injections. I believe that return of the reftexes and the power in the muscle 
offers a certain amount of evidence of the value of these treatments. I have had 
eleven monkeys that have recovered following this type of therapy. 


DR. R. E. PRAY (Farco, N. D.).—Are the statistics of an epidemic in a large 
city of as much value as those in a small city? 


DR. LANDON.—Of not as much value. I do not agree with Dr. Retan’s work. I 
believe that the value of spinal puncture is doubtful and I think the patient should 
be left alone. This alone gives him relief. Sometimes no treatment is better than 
frequent punctures. I believe that the neutralizing value of pooled blood is as good 
as that of convalescent serum. 


CHAIRMAN TOOMEY.—I request that general discussion be limited to considera- 
tion of four questions: 

1. Is the use of the serum of any value to the exposed and susceptible person? 

2. Is the serum of value in the abortive stage? 

3. Is the serum of any value in preparalytic stage? 

4. Is the serum of any value in the paralytic stage? 


DR. A. E. FISCHER (New York Citry).—1. Is convalescent serum of value as 
a prophylactic? 

Because of the low morbidity rate and low communicability of poliomyelitis, even 
in an epidemic, valid statisties to prove this question are very difficult to obtain. 
Only from 2 to 6 per cent of the cases occur in the same household. A secondary case 
due to direct contact is, therefore, the exception. The source of the infection is un- 
known in most cases. Failures of convalescent serum to protect are, however, sig- 
nificant. There were some failures in the 1932 Philadelphia epidemic reported by 
Stokes and coworkers.1 Polio developed in some children who were inoculated in 
New York City during the summer of 1931. 

Since serum is rapidly eliminated, it would have to be reinjected every two or 
three weeks during an epidemic to maintain an adequate concentration of antibodies 
in the system. At best the antibody content of serum is open to question. There- 
fore, the injection of a serum with an inconstant antibody content, and which is 
difficult to obtain in sufficiently large quantities to be of value, cannot be recom- 
mended to the public as a prophylactic measure. Furthermore, a child who has been 
injeeted gives a false sense of security to his family. 

3. Is convalescent serum of value in the preparalytic cases of poliomyelitis? 

The term ‘‘preparalytic’’ is a misnomer. It refers to the stage of poliomyelitis 
in which clinically demonstrable involvement of the central nervous system has taken 
place. The term ‘‘meningitic’’ is more descriptive of nonparalytic cases of polio- 
myelitis, for ‘‘preparalytic’’ suggests that paralysis will follow and may infer that 
if treatment is given, it might prevent a ‘‘preparalytic’’ ease from progressing to 
the paralytic stage. 

Much of the clinical material, that has been gathered in an attempt to prove or 
disprove the value of convalescent serum, is inadequate. Many of the cases which 
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were not even seen by those reporting them and were not gathered during the actual 
course of the epidemic which I reported? were seen by a group of well-trained pedi- 
atricians. The patients were visited in the homes in consultation with the family 
physician. Lumbar punctures were made and the fluid examined at the bedside. The 
temperature, pulse, the general condition of the patient, the number of days of illness, 
and all other pertinent clinical data were recorded and depending upon the availability 
of serum, the cases either received serum or were left untreated. In this way a number 
of cases, which might otherwise have been treated, were not given serum. Some 
eases had already passed the third or fourth day of the ‘‘preparalytic’’ or ‘‘men- 
ingitic’’ stage and were therefore approaching the end of their acute infectious 
period. Such cases, we have found, are very likely to escape paralysis. Had some 
of these cases been given convalescent serum, one might have attributed their re- 
covery to the use of the serum. Our impression of the 1931 cases was that serum 
did no harm if given intravenously or intramuscularly but adequate proof of its 
efficacy to prevent paralysis was lacking. 

Because of the experience gained in 1931, no serum was used in the 1935 outbreak’ 
at the Willard Parker Hospital. It was again demonstrated that many cases if seen 
early and left untreated did very well without serum. Only 57 of the 282 polio- 
myelitis patients (20 per cent) who were admitted to the Willard Parker Hospital 
without paralysis, subsequently developed any paralysis and only one of these patients 
died, a mortality rate of 0.3 per cent. No case received any serum or transfusions. 
The mortality in the paralytic cases was 2.7 per cent. Apparently epidemics have 
been milder throughout the world. In Denmark and Canada, and in California, 
North Carolina, and New York in the United States, the mortality rates and per- 
eentage of paralytic cases have been persistently lower than in previous outbreaks. 
The spontaneous course of poliomyelitis has progressed favorably in these outbreaks 
without any treatment other than bed rest and routine care. Even though, in my 
opinion, serum has not altered the course of the disease and I do not recommend its 
use, I would not refuse its use on request, since it does no harm if given intravenously 
or intramuscularly. 

4. Is convalescent serum of value in paralytic cases? 

I have not found it of any value after paralysis is evident, for when the anterior 
horn cells have been damaged by the virus, it is too late for intravenous serum to be 
effective. Yet its use in bulbar cases is still advocated by some, because a number 
of bulbar cases that have received serum have survived. However, it is likely that 
bulbar cases survive because of the spontaneous arrest of the infection in the pons 
and medulla. Medical and nursing care are also factors in the recovery of these pa- 
tients. I have seen a large number of bulbar cases survive, in which serum was not 
used. 

In conclusion permit me to point out that because of the difference in virulence 
in epidemics, one cannot compare the results of serum therapy in one epidemic with 
those in another year either in the same or in a different locality. One must have 
control cases for comparison in each outbreak under analysis. So far as possible, 
control cases should be similar to treated cases in respect to the day of the disease, 
age, and general clinical impression as to the severity of the illness. 
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DR. TRASK.—Most reports indicate a higher percentage of failure in serum 
treated than in untreated cases. 


CHAIRMAN TOOMEY.—Dr. Landon, were your cases comparable in your series? 
Did you not treat the more severe cases with serum? 


DR. LANDON.—I tried to bring that out in my report. 


DR. 8. O. LEVINSON (Cuicaco).—What per cent of your preparalytic cases 
went on to paralysis? 


DR. LANDON.—About 20 per cent. 


DR. LEVINSON.—For several years we have employed intensive serotherapy in 
all preparalytic cases in the Chicago area. The diagnosis was made only after a 
careful physical and neurologic (including muscle) examination, and was checked 
in all instances by spinal fluid changes characteristic of the disease. At first, serum 
was administered both intraspinally and intravenously, but in the last two years the 
intravenous route alone has been used. The minimum dose has been 80 to 100 c.c. 
of serum, but some cases have required as much as 600 c.c. Such doses of serum 
are much larger than has customarily been given in the past. In employing the 
term intensive treatment, we wish to convey the feeling that we do not consider the 
first dose of serum adequate for all cases and would prefer a larger total and initial 
dose. The more severe cases require more serum and, in these, we often administer an 
initial dose of 200 e.c. The patients are closely observed and serum is repeated at 
twelve- or twenty-four hour intervals until there is definite cessation of the disease 
process. Proper orthopedic measures for muscle protection are promptly instituted 
and maintained, and other general symptomatic care carried out. 

We have now treated more than 200 preparalytice patients in this way, and the in- 
cidence of permanent paralysis in this group is less than 2 per cent. Although no 
comparison can be made of results in different localities and in different years, never- 
theless, we know of no published reports of untreated cases that approach these re- 
sults. The type of poliomyelitis seen in our area is relatively severe, judging from 
mortality rate and degree of involvement in paralyzed cases. We feel that so low an 
incidence of paralysis cannot be attributed to any supposition that the disease in our 
area is unusually mild. 

The treatment of encephalo-bulbar patients who receive double the usual dose of 
serum has resulted in a mortality of 42 per cent for 76 cases. Of this number, 
56 were treated within forty-eight hours after the onset of their bulbar symptoms and 
36 or 64 per cent recovered. The recovery rate of untreated cases of this type in 
our area has been around 30 per cent. 

Although experimental evidence and conclusions must be given great consideration, 
are we justified in applying such conclusions, without great reservation, to poliomye- 
litis in man? The experimental disease in monkeys differs from the natural disease in 
man in many important respects. The experimental animal evidence against sero- 
therapy in poliomyelitis may well apply to the disease in monkeys, but there is not 
sufficient ground to apply those conclusions without qualification to the human 
disease. 

The question has been raised that venipuncture and human convalescent serum 
administration is a harmful procedure to which patients should not be subjected 
because they are very ill and hyperirritable. Human convalescent serum, when prop- 
erly prepared and properly administered, causes no reactions. In a large experience 
in which human serum has been given intravenously in massive doses, we have yet 
to encounter a reaction of any severity. The objection to venipuncture cannot be 
taken seriously when one considers that spinal puncture, a much more disturbing 
procedure, is made mandatory for diagnostic purposes, 
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It is important to point out one effect resulting from the statements that specific 
serum therapy is worthless. We have encountered among many physicians the 
natural reaction that since early diagnosis offers no advantage, then there is no need 
for any watchfulness or alertness to recognize the disease in its early stages. An 
apathy toward early diagnosis will defeat efforts of studying the nature of this 
illness in man. 

The clinical studies made and published up to the present time are not sufficient 
to either prove or disprove conclusively the value of convalescent serum therapy. 
We hope that, at the next opportunity, a well-controlled, impartially observed, 
alternate case study in a large number of patients will be made in order that definite 
conclusions may be drawn, because either a great deal of needless work is done in 
preparing and administering the serum, or many patients are deprived of proper 
therapy. 


CHAIRMAN TOOMEY.—Does serum do any harm? 


DR. LEVINSON.—I have seen no harm even from large doses, not even by spinal 
route, although we have practically given up that route of administration. 


DR. TOP.—How large a series have you treated by vein? 


DR. LEVINSON.—Only two patients in over 1,000 cases had reactions, these 
were both easily explained. 

DR. TOP.—I have had several bad reactions. I examined the types of the blood 
of my patients and have found most of the reactions to be in the Type II blood 
serums. I have had one death and wonder if we would choose Type III donors 
whether we would lessen the reactions. 


DR. KRAMER.—Dr. Levinson, you should have a control group, it is very impor- 
tant. In Massachusetts, for instance, they had 16 per cent paralysis in treated 
eases and less than 1 per cent in untreated cases for the whole state. Controls can- 
not be omitted. 


DR. H. E. HALL (UNIONTOWN, Pa.).—What route of serum administration did 
you use most frequently? Would not the spinal route change the results? 


DR. TRASK.—Dr. Levinson mentioned the day of the disease on which treatment 
was given. I think the patients are better treated on the fourth day than on the 
first or second day of the disease. 

DR. KRAMER.—Two hundred and sixteen patients make a small series, but the 
earlier the treatment, the less the paralysis. 

CHAIRMAN TOOMEY—Tell me just how you would choose a control case for 
any case of poliomyelitis? What is the basis of a control series? Can you compare 
a bulbar case with a preparalytic or a nonparalytic case? 

DR. FISCHER.—You cannot cut the patient in two but if the patient does not de- 
velop paralysis by the tenth day, he most likely will not develop paralysis. Obvi- 
ously a case with paralysis on the second day is more severe than one in which there 
is no paralysis on the fifth day; you must compare preparalytic cases with pre- 
paralytics, ete. 

DR. R. 8S. RHOADES (Evanston, Iuu.).—Dr. Levinson has given large amounts. 
I wish to point that out as being important. 

DR. M. M. MILLER (Axkron).—You cannot balance statistics of one serum with 
those of another. 

DR. A. J. BELL (Cincinnati).—What is the value of the nasal spray as a pre- 
ventive or prophylactic? 
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CHAIRMAN TOOMEY.—Dr. Kramer will touch on that in his report. If we 
have no absolute proof of the value of serum, do we have any evidence of any 
harm from its administration? 


DR. KRAMER.—Yes, I have seen two deaths in bulbar cases where serum was 
used by spinal routes. The possibility of any value in serum is so remote that I ques- 
tion its use. 


DR. LANDON.—I am not at all sure there is no danger in the use of serum, I 
do not believe in telling the publie we have a specific serum, and I would not give 
it to my child. 


DR. DRUMMOND (JacksonviLe, cannot disregard common sense 
and give serum. 


DR. P. H. SYLVESTER (Boston).—Do not more miraculous results seem to oc- 
eur if serum is given? 


DR. TOP.—So few other cases ever occur in families, no conclusion is possible. 


DR. SYLVESTER.—I mean in those already infected, my impression is that they 
fared better than those untreated. 

DR. LANDON.—I still do not believe there is any excuse for its use. Dr. Levin- 
son, what criteria have you for the preparalytic stage or case? 

DR. LEVINSON.—In our series, 80 to 90 per cent of the patients were seen by 
pediatricians. We are rigid in our classification. We also stress hospitalization, ab- 
solute rest, and other treatment; we cannot ignore that. Ten per cent of our patients 
develop paralysis. We give two or more doses of 100 ¢.c. of serum intravenously. 

DR. TRASK.—Then there is evidence, if not of value, that there is possible harm 
in the use of serum. 


DR. LANDON.—Dr. Toomey, what do you think should be our attitude toward the 
public? 


CHAIRMAN TOOMEY.—I would explain it to the family. There is no evidence 
now that serum does harm other than when given intraspinally. There is no sense 
in giving it to the exposed persons. The serum is a passive immune. principle and 
you would have to give injections to exposed susceptible persons all summer—make 
veritable pincushions of them. There does not seem to be much evidence that it 
helps the paralytic. I still would use it in massive doses in the preparalytic stage. 


DR. LANDON.—I would not use it even then. 


Il. Early Diagnosis of Poliomyelitis 


DR. F. D. TOP (Derrorr).—Certain factors aid in the diagnosis of early polio- 
myelitis. Seasonal distribution of the disease is ordinarily limited to summer or 
early fall months, especially in north temperate climates. In many instances a 
suspicion of poliomyelitis is strengthened by epidemiologic data. The clinical picture 
and laboratory findings aid considerably in diagnosis. Good public health practice 
demands isolation of affected persons as soon as possible and early reporting aids 
in estimation of the incidence of the disease. 

The clinical course of the disease has been aptly described and may be divided into 
three phases; namely, the systemic, the central nervous system, and the paralytic. 
The exact incubation period is uncertain, but the average probably is five to seven 
days, with limits between three and twenty days. The initial or systemic phase of 
poliomyelitis differs in no important essential from the average acute infection. The 
onset is similar and the symptoms consist of an early frontal headache, nausea, con- 
stipation or diarrhea, fever—generally of a low grade type, 100 to 102° F. seldom 
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exceeding 104°—and a pharyngitis or a mild tonsillitis exhibiting a moderate injec- 
tion of the tissues involved, and eliciting from the patient a complaint of moderate 
pain. The duration of this phase is roughly from twenty-four to thirty-six hours. 
The enumerated symptoms may be the only manifestation of the suspected infection 
and there may be no progression. Clinically, the infection is indeterminate and a 
diagnosis of poliomyelitis can hardly be made unless epidemiologic evidence is of 
material assistance. A diagnosis of abortive poliomyelitis probably should be limited 
to such cases. 

When progression occurs the first phase of the disease is followed by a lag in 
symptoms. During a period of one to four days, there are no subjective or ob- 
jective symptoms to be noted. The temperature has declined, the patient feels bet- 
ter, but at the end of the period there is a recurrence of symptoms, initiating the 
second stage of the disease, the so-called central nervous system phase. Sometimes, 
there is no history of a first phase. The disease begins with a fairly acute onset, is 
rapidly progressive, and the symptomless interval is lacking. Early in the second 
phase there is a repetition of symptoms encountered in the first but they are generally 
more severe. In addition, vomiting occurs; hyperhydrosis is frequently seen, most 
noticeable about the forehead; hyperesthesia is manifest, drowsiness may alternate 
with irritability, or either may be present alone. The appearance of the patient 
belies the moderate temperature, and an anxious, apprehensive, whipped-dog expres- 
sion is typical. A certain number of patients present a clinical picture which 
terminates in the early part of this phase and does not progress. There occur among 
those who continue ill, symptoms and signs indicating definite central nervous in- 
volvement. Frequently, a complaint of pain in the neck, back, or extremities is 
voiced. Rigidity of the neck, stiffness of the back, and tremors are frequently noted; 


TABLE I 


POLIOMYELITIS, HERMAN Kierer 1935 


THE ABSOLUTE AND RELATIVE FREQUENCY OF OCCURRENCE OF DIFFERENT SYMPTOMS 
AND SIGNS RECORDED IN ABORTIVE AND NONPARALYTIC 
CASES OF POLIOMYELITIS 


ABORTIVE NONPARALYTIC 


FREQUENCY |TOTAL CASES 
WITH RECORD 


SIGN OR SYMPTOM FREQUENCY 


Symptoms: 
Headache 
Fever 
Pain in neck 
Vomiting 
Pain in back 
Constipation 
Sore throat 
Nausea 
Pain in extremities 
Chills 


*Signs: 
Knee jerks 
Achilles 
Abdominal 
Cremasterics 


Stiff neck 
Spine sign 
Head drop 
Kernig 
Babinski 
*Signs normally present are found the dotted line, 
Pathologic signs are found in the lower section of the table. 


’ 
8 48 96.0 50 
5 45 90.0 50 
2 44 88.0 50 
4 36 72.0 50 
3 18 36.0 50 
2 11 22.0 50 
2 10 20.0 50 
3 9 18.0 50 
- 4 8.0 50 
- 3 6.0 50 
48 96.0 50 
47 94.0 50 
45 90.0 50 
25 84.9 31 
72.0 50 
70.0 50 
20.0 50 
12.0 50 
2.0 50 
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head drop and the Kernig and Babinski signs are less commonly encountered. Pa- 
tients presenting symptoms and signs of meningeal irritation who do not progress 
to the paralytic stage of the disease are generally classified as nonparalytic cases 
of poliomyelitis. 

In Table I will be found the absolute and relative frequency of occurrence of 
symptoms and signs recorded in abortive and nonparalytic cases of poliomyelitis. 
The total number dealt with is small but carefully studied, the cases occurring 
during a mild epidemic in Detroit during the summer and fall of 1935. The symp- 
toms are enumerated in order of frequency of occurrence, and it will be readily 
noted from the table that headache, fever, pain in the neck, and vomiting occurred 
most frequently. Signs have been classified into two groups with relation to their 
presence under normal conditions and their occurrence in cases suspected to be 
poliomyelitis. Signs normally found were rarely absent in the nonparalytic form 
of the disease. For the same type of the disease, with reference to pathologic signs, 
stiff neck and the ‘‘spine’’ sign were most frequently encountered. Head drop oc- 
eurred in only 20 per cent of the series. 

A lumbar puncture is not resorted to except in those patients who exhibit, during 
the central nervous system phase, a stiff neck or other signs of meningeal irritation. 
Examination of the spinal fluid is of greatest usefulness in diagnosis at this stage 
of the infection. The pressure of the spinal fluid upon lumbar tap may be mod- 
erately or greatly increased; generally, the latter. The appearance is clear or hazy, 
depending upen the number of cells per cubic millimeter of spinal fluid. The cell 
count varies between 15 and 500 (Table II). In rare instances, in the nonparalytic 
type of the disease, the cell count may be over 500 cells. If the patient is seen 
shortly after meningeal signs appear, neutrophiles may be the preponderant type of 
cell noted; later, lymphocytes usually predominate. Serum globulin and albumin 
tend to be increased. The spinal fluid sugar determination generally is within nor- 


mal range, between 50 and 80 milligrams per 100 millimeters. No bacteria are 
found. 


TABLE IT 


POLIOMYELITIS, HERMAN Krerer 1935 


NumMBer or Cetus Per Cusic MILLIMETER OF SPINAL FLUID oN INITIAL LUMBAR 
PUNCTURE, ACCORDING TO TYPE OF DISEASE 


NUMBER OF CELLS PER CUBIC MILLIMETER 
CLINICAL FORM 
| 10-19 | 20-49 | 50-99 100-499 | | 


Nonparalytic : 22 3 50 


Totals = 57 


The blood picture is not typical in poliomyelitis. The white cell count may be 
above normal with a moderate increase in the neutrophiles. A normal count is fre- 
quently noted. 

The early diagnosis of poliomyelitis is attended with some difficulty. During an 
epidemic period the profession and the lay public are generally alert to the possibility 
of the infection, less errors are made on initial diagnosis and the proportion of non- 
paralytic cases is increased. Interepidemic periods put a severe test on diagnostic 
acuity and the proportion of nonparalytic cases is generally much lower. Landon, 
in an analysis of 200 cases of sporadic poliomyelitis admitted for hospitalization, 
found only six without paralysis. Others report instances of mistaken diagnosis 
in series of patients coming under their observation. In the Detroit experience cov- 
ering the period 1927-1935, which includes two mild epidemic years, of 790 patients 
admitted to the hospital with a diagnosis of poliomyelitis, 445 were confirmed, a 
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proportion of 56.3 per cent. Central nervous system infections, both suppurative 
and nonsuppurative, were frequently mistaken for poliomyelitis. Rheumatic fever 
accounted for 19 cases in the incorrectly diagnosed group. A varied number of con- 
ditions which occurred less frequently complement the disease entities which were 
more often mistaken for poliomyelitis. Based solely on clinical evidence, abortive 
poliomyelitis cannot be excluded as the diagnosis in a certain proportion of these 
eases. The primary reason for this uncertainty in diagnosis would seem to lie in the 
lack of a simple diagnostic test. Animal protection tests are not feasible as a 
routine diagnostic aid. Latitude in the inclusion of abortive and nonparalytic cases 
is probably offset by the exclusion of cases with upper respiratory infection in 
which no history of contact with a known case is given. Lacking such a test, 
greater reliance must be placed at the present time on clinical observation of patients 
suspected of poliomyelitis. As a rule, certain clinical findings discount consideration 
of poliomyelitis. They are as follows: (1) Irrationality or coma; (2) convulsions; 
(3) meningismus; (4) marked temperature elevation; (5) severe pain or swelling of 
affected extremities; (6) cervical lymphadenitis; (7) abdominal tenderness; (8) a 
prolonged illness with subsequent paralysis. 


REFERENCES 


1. Draper, G.: Acute Poliomyelitis, 1917, P. Blakiston’s Son & Co. 
Landon, J. F., and Smith, L. W.: Poliomyelitis, New York, 1934, The Macmillan 


Company. 

Draper, G.: Acute Anterior Poliomyelitis. Cecil’s Textbook of Medicine, Ed. 
3, 1934. 

Aycock, W. L., and Luther, L. H.: Preparalytic Poliomyelitis, J. A. M. A. 91: 
387, 1928. 


Kramer, 8. D.: Preparalytic Poliomyelitis, Rhode Island M. J. 14: 69, 1931. 
Wickman, I.: Acute Poliomyelitis. Nervous and Mental Disease Monograph, 
16, New York, 1931. 
Paul, J. R., Salinger, R., and Trask, J. O.: ‘‘Abortive’’ Poliomyelitis, J. A. 
M. A. 98: 2262, 1932. 
Henry, J. N., and Johnson, G. E.: Acute Anterior Poliomyelitis in Phila- 
delphia: Comparative Studies of 1916 and 1932 Epidemics, J. A. M. A. 103: 
94, 1934. 
Soto, C. M., and Rubin, M. I.: Analysis of 100 Cases of Acute Poliomyelitis, 
J. Pepiat. 6: 343, 1935. 
Baastrup, 8.: Clinical and Serotherapeutical Studies on Preparalytic Stages of 
Poliomyelitis on Basis of Experience During Epidemic in Skive District in 
1933. Acta med. Seandinav. 85: 262, 1935—cited by Bull. Hyg. 10: 501, 
1935. 
2. Aycock, W. L., and Luther, E. H.: Incubation Period of Poliomyelitis, J. Prev. 
Med. 3: 103, 1929. 
- P. M.: Common Contagious Diseases, Philadelphia, 1936, Lea & 
ebiger. 
Landon, J. F., and Smith, L. W.: Poliomyelitis, New York, 1934, The Mac- 
millan Company. 
3. Landon, J. F., and Smith, L. W.: Poliomyelitis, New York, 1934, The Mac- 
millan Company. 
Kessel, J. F., Hoyt, A. S., and Fisk, R. T.: Use of Serum and Routine and 
Experimental Laboratory Findings in 1934 Poliomyelitis Epidemic, Am. J. 
Pub. Health 24: 1215, 1934. 
Hunt, L. W.: A Clinical Study of Epidemic Poliomyelitis, Am. J. Dis. Child. 
44: 1377, 1932. 
London, A. H., and Roberts, B. W., Jr.: On the Poliomyelitis Epidemic in 
North Carolina, Tr. M. Soc. North Carolina 83: 460, 1936. 
4. Landon, J. F.: Sporadic Poliomyelitis, J. Peprar. 5: 33, 1934. 
5. Landon, J. F., and Smith, L. W.: Poliomyelitis, New York, 1934, The Macmillan 
Company. 
Ayeock, W. L., Luther, E. H., McKhann, C. R., Smith, E. C., and Kramer, S. D.: 
Preparalytic Poliomyelitis, J. Infect. Dis. 45: 175, 1929. 
Sherwood, D. N.: A Series of Cases Presenting Syndromes Suggesting Polio- 
myelitis, New England J. Med, 207: 571, 1932. 
6. Top, F. H., and Brosius, W. L.: Differential Diagnosis of i iti 
J. Peptat. 10: 27, 1937. 


124 THE JOURNAL OF PEDIATRICS 


DR. TOP.—I wish to point out the clinical characteristics of the disease in 
dromedary type. The second interval emphasizes the systemic and neurologic symp- 
toms. I believe that the disease can be spread by patients and contacts with known 
eases. 


DR. KRAMER.—Aycock and Draper believe that they can usually pick out 
polio groups. Fine types usually get the disease but this does not always hold true. 
I have no idea as to the significance. Aycock pointed out a definite familial tendency 
which is similar to leprosy which also has this familial tendency. 


DR. TOP.—I wish to emphasize that paralysis usually occurs in the first seven 
days. Dr. Toomey, in your experience is the lag phase shorter if paralysis is to 
occur? 
CHAIRMAN TOOMEY.—I have had but few cases of this so-called dromedary 
type. 

DR. FISCHER.—I wish to emphasize the importance of abdominal tenderness, 
it might often be due to overfilled bladder. 


DR. KRAMER.—How many humps has a dromedary? Is it not a fact that he 
really has only one and therefore the term used is not quite accurate? 


DR. 8. D. GIFFEN (To.epo).—Is the tenderness in poliomyelitis as acute as 
that found in multiple neuritis for instance? 


DR. TOP.—No I do not believe it is so marked, they just do not like to be 
touched or handled. 


DR. KRAMER.—I would like to add that the pain in the affected muscle may be 
very severe indeed. Orthopedists advise the application of wet heat or compresses 
to relieve the pain. 


DR. TOP.—Hyperesthesia may be due to just a skin sensitiveness. 


CHAIRMAN TOOMEY.—The relief by heat is another suggestive bit of evidence 
that the sympatheties are involved, since it is a recognized fact that heat causes 
vasodilation. 

II. The Olfactory Portal of Entry 

DR. 8. D. KRAMER (Brooktyn).—In this brief discussion, I shall attempt to 
summarize the evidence which favors the concept that the virus of poliomyelitis enters 
the body by way of the upper respiratory tract. 

Theories that antidate the experimental period, which begin with the transmission 
of the disease to the monkey, may be eliminated, since experimental proof for such 
theories has either been lacking or epidemiologic evidence has served to rule them out. 

The concept that the upper respiratory tract is the natural site of ingress of the 
virus, is now almost universally accepted by investigators in this field. Recently, 
however, Levaditi and his coworkers abroad, and Toomey in this country have ques- 
tioned this concept and have presented evidence which they believe suggests that the 
virus may reach the central nervous system through the gastrointestinal tract. Al- 
though these authors agree in the essential site of entrance of the virus, they disagree 
as to the mechanism by which this is accomplished. Kling and Levaditi believe that 
the virus passes through the mucous membrane into the lymph channels and reaclies 
the central nervous system by way of the blood stream. Toomey, on the other hand, 
believes that contact with the central nervous system is made through the sympathetic 
nervous endings in the mucous membrane of the intestinal tract. The epidemiologic 
significance of these suggestions is so great that it has stimulated further investiga- 
tion, designed to settle this point. 

The relative ease with which, infection in the experimental animal may be ac- 
complished by the introduction of the virus into the nose has been established beyond 
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question. Brodie and Elvidge, and Schultz and Gebhardt have further shown that 
monkeys in which the continuity of the olfactory fibers to the bulb has been inter- 
rupted, resist infection by that route. 

The virus has furthermore been recovered from the oral and nasal secretions of 
human beings and the mucous membranes of animals dying with the disease; it has 
been found in the nasal washings of contacts and in mild abortive cases. In one in- 
stance, the virus was recovered from the tonsils and adenoids of a healthy child, 
presumably a carrier of the virus. In fact, in spite of the many technical difficulties 
involved in detecting the virus, it has been recovered sufficiently often from the up- 
per respiratory tract to strongly indicate this as the natural site of ingress of the 
virus. 

It has furthermore been shown that in animals who succumb to the disease follow- 
ing intracerebral, intrathecal, or subcutaneous inoculations, the virus may readily 
be recovered from the nasal mucous membrane, suggesting that the nasal mucosa is 
not only the probable site of ingress of the virus, but that the virus reaches the body 
surface by that route. 

I wish to review briefly the evidence presented by Levaditi and his coworkers and 
by Toomey in support of their concept, and to examine the methods they employed in 
obtaining infection in the experimental animal. The first mentioned investigators em- 
ployed another monkey, Macacus Cynomolgous, in the belief that this animal was 
more susceptible to infection by the gastrointestinal route. The virus was introduced 
into the gastrointestinal tract by mixing the virus with the food and feeding in the 
usual manner, by stomach tube, or by inoculating the virus directly into the lumen 
of the intestine through a laparotomy wound. Stomach tube and direct inoculation 
into the intestinal lumen were employed to avoid contaminating the upper respiratory 
tract with the virus. By these procedures these authors were successful in infecting 
about 10 of 19 animals. They furthermore were occasionally successful in recovering 
the virus from the feces at varying intervals following its administration. 

Clark and his coworkers, Flexner, Lennette and Hudson, and others, repeated the 
experiments of Kling and his colleagues, using refined technique in both the methods 
in which the virus was introduced and in their efforts to recover the virus. None of 
these authors could verify Levaditi’s findings, nor could they demonstrate a greater 
susceptibility of Macacus Cynomolgous to infection by the intestinal route. Rhoades, 
working with Flexner, showed furthermore that animals which resisted the introduc- 
tion of large amounts of virus into the intestinal tract, remained susceptible to intra- 
nasal instillations of small amounts of virus. Although Clark and his coworkers and 
Flexner and Scherp were successful in recovering the virus in a potent state from the 
feces of infected animals up to thirty hours following the introduction of the virus, 
Flexner and Scherp failed to recover it ninety-six hours and five days later. Clark 
furthermore, utilizing the concentration method he devised, was unsuccessful in his 
attempts to recover the virus from the intestinal contents of monkeys dying from the 
disease. 

It must furthermore be noted that in spite of the care employed by Kling and 
Levaditi in introducing the virus, contact with nerve tissue or contamination of the 
upper respiratory tract cannot be ruled out. This may possibly serve to explain the 
positive results obtained by these and other investigators. 

The methods employed by Toomey in obtaining successful infection in the ex- 
perimental animal, are drastic to say the least. This investigator clamped segments 
of gut and introduced large quantities of virus alone or virus mixed with toxic 
products of bacterial growth until the segment of gut was ballooned out. At other 
times he injected the virus into the serosa. Such drastic manipulation of the gut 
would seem to favor intimate contact of the virus with the unmyelinated fibers 
located in the mucous membrane, that would not ordinarily apply to the presence of 


virus in an intact gut. ° 
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The experiments devised by Lennette and Hudson, who employed isolated in- 
testinal loops, more nearly approaches an intact mucous membrane. These investi- 
gators permitted a sufficiently long period to elapse for an adequate healing of the 
gut. They introduced large amounts of virus suspension and even entire infective 
cords, which underwent digestion. They were completely unsuccessful in obtaining 
infection in any of their animals. They furthermore found no evidence of either 
local or general immunity in any of the animals. 

I am therefore led to believe that Toomey’s results employing his technique, tend 
to substantiate an upper respiratory mode of entrance of the virus, since the virus 
in that location is readily brought into intimate contact with the terminal fibers of 
the olfactory bulb, rather than to indicate the gastrointestinal route as the natural 
mode of entrance where the unmyelinated sympathetic fibers are not so readily ac- 
cessible. 

Attention has been called from time to time to the enlargement of the mesenteric 
lymph nodes in fatal cases of the disease. This has been offered as further evidence 
favoring the gastrointestinal route for infection. Flexner reported an instance in 
which he found one such human lymph node to be infective. Kling and Levaditi and 
others have reported similar positive findings. More recently Flexner has repeated 
his work on a larger scale. In his later experiments Flexner was careful to use 
surgical asceptic technique and removed the lymph node before the brain and cord 
were exposed. His later results were completely negative, and Flexner concluded 
that his earlier observations were based on faulty technique and suggested that con- 
tamination probably occurred at the time the lymph node was removed. 

There is, I believe, sufficient epidemiologic evidence, although such evidence is 
more indirect, that the virus of poliomyelitis enters and leaves the body through the 
upper respiratory tract. Poliomyelitis possesses all the epidemiologic characteristics 
of a contact disease. It resembles diphtheria and measles, where the etiologic agents 
are known to occur in the secretions and tissues of the upper respiratory tract. Fur- 
thermore the virus has been recovered from contacts and from the throat of a true 
earrier, as has been established for diphtheria. Outbreaks of poliomyelitis resemble 
the contact diseases more nearly than they do the diseases of gastrointestinal origin. 
Although such epidemiologic comparisons are largely indirect, yet added to the direct 
and experimental evidence that has already been presented, such comparisons have 
greater weight. 

In summary, it has been shown that: 1. Infection is readily accomplished by the 
intranasal route. 2. Such infection can be prevented by sectioning the olfactory 
filaments. 3. The virus can be recovered from the secretions of human beings and 
animals sick with the disease. 4. The virus has been recovered from contacts. 5. The 
virus has been recovered from the nose and throat of a healthy carrier. 6. Infection 
by the gastrointestinal route is extremely difficult to accomplish, and in those in- 
stances in which it has been accomplished, the possibilities of contamination of the 
upper respiratory tract or nerve elements elsewhere has not strictly been ruled out. 


CHAIRMAN TOOMEY.—Many reasons are given for believing that poliomyelitis 
virus enters the system by way of the olfactory area. Among other points it is stated 
that the virus can be recovered from the nasal area in man and animals. In man, 
occasionally—so occasionally that one wonders about the value of this evidence. If 
the nose is the usual portal of entry, why is virus so difficult to isolate from that 
area in humans? But it may be said that the virus has been recovered from the 
nasal passages of the experimental animal! From what animals? From those that 
have had the virus injected intravenously! There is no evidence that the disease is 
blood borne and hence conclusions based on such experiments are merely interesting 
but of no value as evidence. Such experiments do not tell what would happen if the 
animal is given the virus by the natural portal of entry. 
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It has been stated that if the olfactory nerves are cut and the virus given intra- 
venously, the animal will not contract the disease. What have intravenous injections 
got to do with the natural portal of entry even though virus may be excreted after 
intravenous injections along the gastrointestinal tract, the upper portion of which is 
in the stomadeum in the nasal area. However, even these experiments, although 
in our opinion net pertinent, have been repeated and it has been found that cutting 
the olfactory bulb does not prevent the occurrence of the disease when virus was 
later given intravenously. 

When picric acid or zine sulfate solutions are injected into the nasal passage 
ways of monkeys, the disease cannot be produced when the virus is later introduced 
intranasally. Granted, but this experiment means nothing if this is not the usual 
portal of entry in this disease. To explain why animals develop poliomyelitis after 
intravenous injections of virus it has been suggested that excretion of virus follows 
onto the nasal areas and that then it is reabsorbed by the first and thirteenth nerves 
and the disease follows. If this is entirely correct, then spraying the nose should 
protect against the effects of intravenous injections. But do intranasal injections 
of these animals protect against intravenous injections of the virus? I have sprayed 
animals twice daily with 1 per cent zine sulfate, nevertheless, they have contracted 
the disease after intravenous injection the same as did the controls. 

But animals can be actively immunized by spraying virus intranasally. Children 
are immunized against diphtheria by subcutaneous injections of toxoid, but can one 
infer that diphtheria usually starts there? The experiments in actively immunizing 
monkeys are interestiag but animals can be immunized in many other ways. Nor do 
such experiments more than suggest repeated subminimal attacks in the human. 

It is stated that pathologic changes are found early in the olfactory bulb, but 
when the evidence is closely examined it is found that though changes have been 
demonstrated in that area, four days had already elapsed (Sabin). In short, there 
was a curious latent period, the reason for which is difficult to understand if virus 
enters by way of the olfactory area. 

It is stated that early pathologic changes can be demonstrated by special technique 
and early vascular changes have been described in the cord of animals. Such evidence 
is at variance with data on human autopsy material which reports first destruction, 
then neuronophagia and finally round cell infiltration and vascular dilation (which 
latter is not always present). 

How could virus get into the nose? It would have to be in the moisture, in the 
dust, or be coughed in droplet form directly at susceptible persons. The morbidity 
of this disease is too spotty even to entertain the latter hypothesis. Here again the 
hypothetical subminimal attack comes in handy carriers. Is virus in the moisture 
or dust? Atmospheric dryness or moisture has no effect on its spread. It is usually 
a seasonal disease. If it is in the nasal secretion and droplets why do not monkeys 
contract the disease when in the same cage with other diseased animals? I have tried 
to infect monkeys by placing them in an atmosphere moisture laden with virus to the 
point which in nature would approach a fog and yet they did not contract the disease. 

But it has recently been stated that the examination of spinal cords at various 
levels in the preparalytic and paralytic stages showed that there was coloration in 
these animals and not in the normal animals that had received various dyes. The 
authors do not state exactly when the tests were done; they give the total but not 
exact numbers of each specimen examined; nor had they controls with inactivated 
virus injected intracerebrally. Finally, the conclusions are meaningless since the test 
doses were done intracerebrally. It is curious too in light of these experiments that 
only recently Friedemann has shown that penetration of the brain does not depend 
on any mythical central nervous system barrier but on the electrical potential of the 
dye involved. Hence the dose of dye delivered is the all important factor. 

I agree with Kramer when he States ‘‘certain epidemiologic concepts of polio- 
myelitis still rest on very sparse data.’’ 
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DR. KRAMER.—I do not think the nasal route unlikely—I do not know how the 
virus gets to the nose, but there is evidence that the virus travels along the axial 
route. 


DR. GIFFEN.—What happens to the spinal cord during the first twenty-four 
hours after infection? 


DR. KRAMER.—Changes occur in the cord very early, there are very definite in- 
filtrations, ete., but the vascular changes are later. Children do recover from these 
changes. Certain chemicals do prevent infection by the nasal route in animals. The 
most effectual one is zine sulfate, but I do not advise its continual use, I do not 
believe that would be a good public health policy. In the past year I found the 
animals treated with ephedrine and adrenaline, then treated by virus, have developed 
an active immunity. 


DR. GIFFEN.—Do they completely recover? Does not edema explain some of the 
early damage? 


DR. KRAMER.—The virus has its effect upon the anterior horn cells. 


CHAIRMAN TOOMEY.—Why after the animals get the disease after intra- 
cerebral injection, is the virus recoverable only from the cord? 


DR. KRAMER.—I do not know why there is so little effect upon the cortex. 
CHAIRMAN TOOMEY.—Why do you not find virus in the olfactory nerve? 
DR. GIFFEN.—How long may we expect new signs of more paralytic involvement? 
DR. KRAMER.—As long as the fever lasts. 


DR. LANDON.—I do not believe that is true. Fever is evidence of bulbar in- 
volvement. 


DR. HALL.—Can any reason be given for seasonal incidence of the disease? 
CHAIRMAN TOOMEY.—Yes, if you adopt the gastrointestinal theory. 
DR. KRAMER.—A number of outbreaks have been milk-borne. 
CHAIRMAN TOOMEY.—May not this be intestinal in origin? 
DR. MILLER.—What spray should we use? 

DR. KRAMER.—I would not use any. 


DR. LANDON.—If the olfactory route is the sole route, why is not the olfactory 
bulb more frequently involved pathogenically? In the 1916 epidemic (in answer to a 
question concerning rural and urban incidence), the incidence was just as great in 
less densely populated areas. 


DR. TRASK.—I believe that strains from one epidemic are different from strains 
obtained in others and I have isolated a strain which is particularly virulent when 
introduced by the skin. 


DR. W. E. KEITER (Kinston, N. C.).—I had two cases in the epidemic two 
years ago where within one week of each other, two children, living two miles apart, 
having no contact, developed severe paralysis of almost identical parts, mainly the 
upper half of the body. 


DR. KRAMER.—I believe that the upper respiratory tract is the natural way but 
not the only way. I believe that Dr. Aycock’s idea of milk-borne polio is very pos- 
sible but is not usual. I believe that the virus gets into the nose by droplet in- 
fection and the disease can be compared with diphtheria both as to method of in- 
fection and age distribution; and I further believe that the virus is more often 
found and is more constant in the nose and throat than any other place. 


4 
te 


AMERICAN ACADEMY OF PEDIATRICS 129 


DR. LANDON.—If this is a virus disease spread by contact, how did it happen 
that in 1916 and 1935, to my knowledge, no attendant of cases came down with the 
disease ? 
DR. H. A. ONG (WasuineTon, D. C.).—Is it the consensus of opinion that polio- 
myelitis cannot be contracted from the patient but only from the carrier? What 
about Dr. Rosenow’s reported outbreak of polio with raw milk as a source? 


DR. R. M. POLLITZER (GREENVILLE, 8. C.).—Is there a carrier condition in 
this disease or is the infection from person to person? 


CHAIRMAN TOOMEY.—There is no definite evidence along this line. 


IV. A. Isolation of Virus From the Nose. B. Various Virus Strains 


DR. J. D. TRASK.—Dr. John R. Paul and I, with various colleagues, have tried 
to isolate the virus of poliomyelitis in field studies during four epidemics. Attempts 
centered around nasal washings from early cases. We succeeded three times. Each 
instance represented an early mild abortive form of the disease. All our other 
attempts failed and we have become impressed with the difficulty of recovering virus 
from the nose. We have wondered if it can be the usual portal of entry of polio- 
myelitis in man. Be this as it may, our positive finding indicates that the mild 
febrile illnesses, which are common during epidemics of poliomyelitis, probably rep- 
resent examples of infection with the virus. 

Our purely laboratory work has consisted in a comparison of six strains of virus: 
two old monkey passage strains and four recently isolated human strains, two from 
a 1931 epidemic and two from a 1934 epidemic. 

Immunology and infectivity by different routes of inoculation in monkeys were 
the features compared. The results indicate that immunologic differences exist which 
are related to the epidemic origin and not to the number of animal passages that 
the strain has experienced. The other properties measured (infectivity by various 
routes) also point to appreciable differences. These, however, do not always remain 
constant and do not agree with the immunologic classification. One strain was un- 
duly infective on cutaneous and intravenous inoculation. 

The implications of both studies are: first, that mild abortive forms of polio- 
myelitis may be extremely common (half as common as measles) and may not lead 
to an immunity effective in a subsequent epidemic, and second, the natural portal of 
infection in man must be considered as an .nsolved problem. 


CHAIRMAN TOOMEY.—In their first work on virus strains, Paul and Trask 
stated that ‘‘it would seem as if the successful reinfection of the monkey by a 
homologous strain was distinctly uncommon.’’ They also wrote ‘‘others have 
shown such instances of reinfection must be uncommon.’’ When they used a mild 
strain and got a mild response, animals were not protected and the disease quickly 
followed injections of more virulent heterologous strains. However, when heterologous 
strains initially produced a massive reaction the weaker strains did not produce 
the disease when injected subsequently. 

The reasons why it is said there are different strains were: first, because various 
strains produced different types of clinical disease; second, because serum antibodies 
of immunized animals did not neutralize heterologous virus strains; third, because 
the disease attack conferred specific immunity only against the homologous virus in 
monkeys since subsequent injections of the same strain in these animals found them 
protected. 

The last point can be disposed of first. The mistake lies in the fact that im- 
munity was measured in terms of the same dosage which had produced the original 
disease. Animals may have had some immunity established by previous injections so 
that retests should have been made with heavier doses of virus. When I did this I 
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found that some animals do come down with the disease again after another injection 
of a larger amount of the homologous virus. Immunity here then was a quantitative 
and not a qualitative phenomenon. 

In our experiments I noticed also that if the original disease after the first 
virus injection was mild then a subsequent injection of a more virulent strain would 
bring the animals down. But as a rule if the animal was massively involved originally 
then subsequent injections of even massive doses might not be effective. I have 
repeated this work recently with 5 strains of virus and can reaffirm these conclusions. 

Why should the fact that monkeys respond differently to the various strains be 
evidence that a strain is qualitatively and not quantitatively different? Is it not 
common knowledge that a standard virus strain acts differently from time to time— 
now virulent, at another time less virulent? Shall we conclude in those instances 
that there are two qualitatively different strains? If there were so many different 
types of qualitative strains there should be more second cases amongst humans or 
else it would have to be admitted that one attack protects all strains. 

Why should neutralizing antibodies be the sole criterion of qualitative existence? 
Is there not enough clinical and experimental experience o1 humans which tend to 
show that in the same epidemic the formation of neutralizing antibodies is ex- 
tremely variable? 

Do animals that have become severely paralyzed by any route become susceptible 
to subsequent injections of the same miaimal paralyzing dose of the same or of the 
minimal paralyzing dose of another strain? If they do not, can it be said that strains 
are qualitatively different? If neutralizing antibodies are of so little importance 
and tissue immunity the sole thing of value then it would seem that immunologic 
experiments would mean little and the simple production of the disease would mean 
a great deal. 

Why should monkeys immunized for immunologic response be injected with equal 
quantities and percentages of virus? Why should they not be immunized with com- 
parable minimal paralyzing doses? I note that in a recent article it was stated 
that the representative virulence of each virus strain does not represent a fixed 
quantity and that no satisfactory standards of virulence have been set up. 

How is it explained why pooled convalescent serum from the 1931 New England 
epidemic neutralized all 6 supposedly different strains if there was such a thing as 
specific qualitative strains? 

Howitt ’s recent article illustrates a point. Here the serum from her passage strain 
immunized monkeys with no exception protected against the Sacramento strain. On 
the other hand, the Sacramento strain serum never protected against the passage virus 
and 60 per cent of the monkeys immune to Sacramento virus lacked immunity to 
the passage strain. 

If the passage strain is more severe and causes a quadriplegia the immunity that 
develops is all inclusive enough to protect against other strains. But even here two 
of the three monkeys having had the Sacramento virus were immune to the passage 
strain. Here again is the same old question—what would be the reaction if im- 
munity were attempted with a greater dose of the weaker virus? 

DR. KRAMER.—I cannot fully accept the idea of the differences in the strains. 
I have worked with three different ones but have never been convinced. Why does 
adult blood neutralize all strains? 
DR. TRASK.—I wish to point out an analogy. There are differences in strains of 
influenza. People over twenty to thirty neutralize all strains while serum from 
younger individuals did not. Sufficient abortive infections introduced by various 
strains promote immunity. 

CHAIRMAN TOOMEY.—Why is the virus infectivity of skin compared with in- 
fectivity of nose? Why not nose with nose and skin with skin? Is it fair to make 
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comparisons of strain for strain unless you specify quantity used? I would like to 
know what happens with different doses. 

DR. KRAMER.—Large doses are necessary because of the poor antigenicity of 
poliomyelitis virus. 

CHAIRMAN TOOMEY.—Dr. Trask, may I ask why, if there are various strains, 
there are not repeated infections from poliomyelitis? Or does one infection con- 
fer immunity? 

DR. FISCHER (to Dr. Trask).—Was the intradermal antigenicity of the various 
strains changed by passage through animals? 

DR. TRASK.—Sixteen monkeys were inoculated at the same time. The cutaneous 
infectivity changed possibly due to the strains and possibly due to the monkeys, 
furthermore the injection of the virus into a denervated area according to German’s 
method brought down more monkeys than injection into normally innervated areas. 
I would say that the question of infectivity is not one of quantity but of quality. 

CHAIRMAN TOOMEY.—German’s experiments did not prove the absence of 
nerve filaments since new filaments are very abundant in new inflammatory tissue. 

DR. TRASK.—Nevertheless, Dr. German has found a very fine method for the 
transmission of virus. 

DR. KRAMER.—Certain factors cause doubt as to the importance of qualitative 
factors. Animals are not often affected twice in succession by the same strains. The 
monkey’s immune mechanism is very strong. Certainly there are quantitative dif- 
ferences. 

DR. TRASK.—Differences do exist in types and strain. 

DR. FISCHER.—Dr. Toomey, do you disagree as to reinfection? 

CHAIRMAN TOOMEY.—Reinoculation of the same dose of virus as caused the 


original disease may not cause reinfection, but if massive amounts of the same or 
heterologous virus are used, the animal may contract the disease. 

DR. KRAMER.—Why do we not get reinfection? 

DR. TRASK.—We do get reinfections in the form of summer grippe, many chil- 
dren get four or five reinfections just the same as we get infections with different 
strains of streptococci. 

Dr. JosepH LinpEe, New Haven, Conn. 


Dr. STERLING ASHMUN, Dayton, Ohio. 
Secretaries, 


MEETING OF THE EXECUTIVE BOARD OF THE AMERICAN 
ACADEMY OF PEDIATRICS 


The meeting of the Executive Board of the American Academy of Pediatrics 
was held at the Georgian Hotel, Evanston, Illinois, December 10 and 11, 1937. 
Those present were: 

Dr. Philip Van Ingen, president; Dr. Henry F. Helmholz, vice-president; Dr. 
Clifford G. Grulee, secretary-treasurer; Dr. Louis C. Schroeder, Dr. Edward C. 
Mitchell, Dr. A. Graeme Mitchell, and Dr. Edward B. Shaw, regional chairmen. 

The first business of the meeting was to name the associate regional chairmen as 
provided for by the action of the Society at its meeting in New York last June. 
Those named were: 
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Dr. Stanley Nichols, Region I; Dr. James W. Bruce, Region II; Dr. Edgar E. 
Martmer, Region III, and Dr. Hugh K. Berkley, Region IV. 

The petition of Dr. Alfred J. Scott, Jr., of Los Angeles, Calif., to be placed on the 
emeritus list of fellows, was granted. 

The treasurer’s report and the Budget were discussed and approved. 

It was decided to hold the next annual meeting at Hotel Del Monte, Del Monte, 
Calif., on June 9, 10 and 11, 1938. The number of round table discussions was in- 
creased, so that each Fellow will have the opportunity to attend three discussions, 

The Report of the Committee on Immunization Procedures, of which Dr. John A. 
Toomey is chairman, was read and approved. It is hoped that when this is edited, 
it will be sent out as a separate brochure to the Fellows of the Academy. 

The proposition of the Committee on Mental Hygiene to include in its membership 
psychologists and psychiatrists not members of the Academy was granted, and pro- 
vision was made for a meeting of such a committee. 

Dr. Merlin Cooper, of Cincinnati, Ohio, was added to the Committee on Nursing 
Education in Pediatrics. 

The report of the Committee on School Health and School Health Education was 
received and approved, as was that of the Council for Pediatric Research. 

The following changes in the By-Laws were recommended: 


Article II, Section 4, under Region II, Porto Rico be added and under Region IV, 
Alaska and Hawaii be added. 

Article VII, Line 2, that the words ‘‘until the 1932 annual meeting’’ shall be 
deleted. 

Two different propositions regarding principles of the practice of medicine which 
were presented for action to the Executive Board were discussed, and it was decided 
not to recommend action upon either. 

The Executive Board authorized the appointment of Dr. Henry F. Helmholz and 
Dr. Clifford G. Grulee as delegates to the Conference on Better Care for Mothers 
and Babies of the Children’s Bureau. 

An offer for an honorarium for research work from Mead Johnson & Company 
was accepted. 

An offer from Mead Johnson & Company to finance a committee for the determi- 
nation of rachitic changes in the bone was accepted. 

It was agreed to cooperate with the American Speech Correction Association 
through its president, Dr. Max A. Goldstein. It was decided to appoint a committee 
‘*to investigate the subject of examination of servants, etc., that come in contact 
with children.’’ Dr. Fairfax Hall was appointed to head this committee. 

A committee to cooperate with the Committee on Neonatal Morbidity and 
Mortality of the American Pediatrie Society was named. 

It was decided that after the 1938 meeting the future annual meetings of the 
Academy would be held in the fall with the regional meetings in the spring. 

The following were elected to Fellowship: 


REGION I 
Dr. A. F. Ackerman, Summit, N. J. 

Dr. John B. Ahouse, Yonkers, N. Y. 

Dr. William 8. Anderson, Washington, D. C. 
Dr. Charles R. Barr, Philadelphia, Pa. 
Dr. C. B. Conklin, Washington, D. C. 
Dr. John D. Craig, New York, N. Y. 
Dr. N. T. Crane, Plainfield, N. J. 

Dr. Herman J. Dorf, Baltimore, Md. 
Dr. I. Paul Morris, Philadelphia, Pa. 

. C. George Murdock, Syracuse, N. Y. 


Pry 


Dr. 


NEWS AND NOTES 


. Joseph C. Palmer, Syracuse, N. Y. 
. Allan Roos, New York, N. Y. 

. Alan Ross, Montreal, Quebec, Canada 

. M. Scherzer, Montreal, Quebec, Canada 

. Michael Schuman, New York, N. Y. 

. J. T. Simonson, New York, N. Y. 

. S. Emlen Stokes, Moorestown, N. J. 

. Colin C. Stewart, Hanover, N. H. 

. R. R. Struthers, Montreal, Quebec, Canada 
. Henry W. Titus, New Rochelle, N. Y. 
. Alice Whittier, Portland, Me. 

. Frederick N. Wilke, New York, N. Y. 
. Irving J. Wolman, Philadelphia, Pa. 

. Dorothy Worthington, White Plains, N. Y. 


REGION II 
. Charles W. Bailey, Spartanburg, 8S. C. 
. Inman Smith, Reigel Hospital, Trion, Ga. 


REGION III 
. Clair L. Douglas, Detroit, Mich. 
. Ernest Ekermeyer, Xenia, Ohio 
Faith F. Hardy, Grand Rapids, Mich. 


REGION IV 
. Fred L. Glascock, Los Angeles, Calif. 
Wesley R. Heard, Pasadena, Calif. 

. George D. Lyman, San Francisco, Calif. 
Dr. John J. Miller, Jr., San Francisco, Calif. 
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Byron Alexander, Electric Mills, 
Miss. 


. Jay Morris Arena, Durham, N. C. 
. Harry Edgar Baldock, Charleston, 


W. Va. 
Jacques H. Baumhauer, Mobile, Ala. 


. Lonita Mae Boggs, Greenville, S. C. 
. William H. Bradford, Dallas, Tex. 
. Donald Froyd Catheart, Atlanta, Ga. 
. William Copeland Cook, Columbus, 


Ga. 


. Richard G. Elliott, Lexington, Ky. 
. Charles Barton Etter, Memphis, 


Tenn. 


. Francis Allen Garbade, Galveston, 


Tex. 


. Harvey F. Garrison, Jr., Jackson, 


Miss. 


. Jacob Joseph Glaboff, Louisville, Ky. 


News and Notes 


The following physicians have been certified by the American Board of Pedi- 
atrics since the last report: 


. Charles Finlay Rennick, 


. Harris Hosen, Port Arthur, Tex. 
. Guy 


Carleton Jarratt, Vicksburg, 


Miss. 


. Angus M. McBryde, Durham, N. C. 
. Paul R. Meyer, Port Arthur, Tex. 
. James Carney 


Overall, Nashville, 


Tenn. 


. Walter Frank Qualtrough, Houston, 


Tex. 
El Paso, 
Tex. 


. Samuel Jennings Roberts, Miami, 


Fla. 


. James Byron Snow, Oklahoma City, 


Okla. 


. William Orren Vaughan, Nashville, 


Tenn. 


. Alvyn Waverly White, Pensacola, 


Fla. 


133 
D 
Dr 
D 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr q 
Dr 4 
| 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 
Dr 


Book Reviews 


A Pediatrician in Search of Mental Hygiene. By Bronson CroTrHers, M.D., New 
York, 1937, The Commonwealth Fund. 


The author of these 271 pages of conscientious searching is disturbed over the 
definition of the fields of such professional people as pediatricians, psychiatrists, 
psychologists, social workers, and teachers in caring for children, and in the relation- 
ship of the pediatrician to these other workers, 

The book is divided into two parts, discussing the implications which mental 
hygiene has for the practice, and for the teaching of medicine respectively. The 
attitude of the author is so judicial, and he goes into these relationships with so 
much earnest attention to details that, after considering his pros and cons one comes 
away with the definite conviction that he is still searching. A complete description 
of his unit in the Children’s Hospital in Boston does not alleviate this opinion, 
because what can be done in such an institution from the therapeutic standpoint is 
only a drop in the bucket. Perhaps it is of more importance from the teaching 
standpoint. 

In his final chapter we find his conclusions which I will try to interpret: 

1, Changes in the curriculum giving more time to mental hygiene must not inter- 
fere with the strictly medical instruction. 

2. They should include: 

(a) Care of the well child. 

(b) Use of knowledge of growth and development. 

(ec) Introduction to student of educational research on mental growth. 

(d) Serious selection of appropriate psychiatric techniques for use in pediatrics. 

. Pediatrists not competent to treat delinquent children or adults. 

. Behavior should be observed and interpreted. 

. While his ‘‘prejudice is towards confining the pediatrician’s major interest to 
implications of major disease,’’ he on the other hand thinks ‘‘he should be aware 
of differences of intellectual equipment and should know how to use, personally 
or by proxy, the psychological tests which are relevant.’’ 

. He must teach students that ‘‘a child is an individual who is developing toward 
adult life under a series of stresses only one of which is bodily disease.’’ 

. He does not believe pediatricians competent in mental hygiene at the present time. 

. In an attempt to finally place the pediatrician in relation to various other workers 
he, to my mind, leaves this to the future. 

This book is of great interest as the frank discussion of how a mature physician 
has striven to orient his own profession in the case of the ‘‘whole child’’ and has, 
as yet, not found the answer. 


Maternal Deaths: The Ways to Prevention. By Iago Galdston, M.D., New York, 
1937, The Commonwealth Fund. 115 pages, price, cloth $0.75, paper $0.50. 


An excellent readable discussion of maternal mortality. Although intended chiefly 
for laymen and health workers, it is an excellent discussion for physicians. It is based 
in large part on the 1930-32 study and report of The New York Academy of 
Medicine which in its seope and thoroughness set up a model for studies of this kind. 
The book clearly brings out that a reduction in maternal deaths is not dependent upon 
the medical profession alone, although it is the key factor in the situation. 
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Comments 


THE FOURTH INTERNATIONAL PEDIATRIC CONGRESS 


The Fourth International Pediatric Congress was held at Rome during the 
last four days of September, 1937, under the presidency of Dr. Luigi Spolverini, 
Professor of Pediatrics at the University of Rome. Making due allowances for 
a certain amount of confusion, which seems to be inherent in international meet- 
ings generally, this congress may be rated as having been reasonably successful 
and quite worthwhile to all who were present. 

According to official count, there were 890 in attendance, drawn from thirty- 
six different nations. Representatives were present from most of the European 
countries except England. The largest numbers were from Germany, Italy, and 
France. Titles and abstracts of papers by British pediatricians appeared in the 
official program, but their authors were not on hand to present them, much to the 
disappointment of all other English-speaking delegates. The western hemisphere 
was well represented by members from Chile, Argentina, Paraguay, Brazil, Peru, 
Ecuador, Venezuela, Colombia, Panama, Cuba, Mexico, the United States, and 
Canada. There were twenty representatives from the United States alone. 

The scientific program and the arrangements for entertainment were, on the 
whole, well conceived. Special excursions to the seaside and to various sanatoria, 
hospitals, museums, and galleries added variety and interest to the general pro- 
gram. The historical and cultural wonders of Rome and other parts of Italy 
made the latter features unforgettably impressive. It was obvious to all visitors 
that they were being given an opportunity to witness the rebirth of a glorious 
empire under a new form of paternalistic government. Not only the cathedrals, 
monuments, museums, recreation centers, and sites of recent excavations but also 
the new or remodeled universities, hospitals, and sanatoria built by the govern- 
ment were pointed to with pardonable pride. The special exhibits to show what 
the present regime is doing for the children of Italy, however, left many visitors 
with mixed feelings regarding the new social order. Along with the commendable 
efforts being made to improve the general living conditions and the health of the 
young, one was compelled to witness the distressing spectacle of children being 
drilled and psychologically conditioned in the technics of military service on a 
national scale. 

The scientific program was arranged in four main subdivisions, the first three 
consisting of symposia on three specified topics and the fourth consisting of 
‘*free’’ or independent papers on a variety of subjects. Principal speakers or 
relatori from different countries had been invited to present general papers on 
each of the three main subjects chosen for the symposia. In addition, shorter 
papers on the same general topics were presented by a larger number of volunteer 
speakers or correlatori. The official languages for the congress were Italian, Ger- 
man, French, and English. America’s contribution to the program was quite out 
of proportion to the relatively small number of representatives from the United 
States and Canada. 

The Congress was officially inaugurated at 10 A.m., September 27, by a formal 
reception in the Julius Caesar room of the Capitol. There the official delegates 
from the various countries and their guests heard addresses of welcome from the 
Vice-Governor of Rome, from the president of the Congress, and from a rep- 
resentative of the government, all delivered in the Italian tongue without benefit 
of interpreters. A response on behalf of the Congress was made by a French 
delegate. 
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The scheduled scientific meetings were held in the Central Building of the 
new University City, an impressive meeting place for such a Congress. The after- 
noon of September 27 was devoted to presentation of papers on the first main 
topic selected for special discussion, namely, ‘‘ Nervous and Mental Disorders in 
Children From the Clinical and Social Points of View.’’ The principal speakers 
were Dr. I. Jundell from Sweden, Dr. F. H. Allen from the United States, and 
Dr. E. Glanzmann from Switzerland. 

Dr. Jundell stressed the importance of the preschool period of the child’s life 
as the time when behavior disturbances or trends toward psychopathic states are 
most likely to have their beginning and, therefore, as the time for initiating 
preventive measures. He pointed out the desirability of the pediatrician’s ac- 
quiring proper knowledge of mental hygiene and child psychiatry in order that 
he might serve as an instructor to parents and school teachers in such matters. 
A six-point plan for rendering this type of service to the community was sug- 
gested. It was especially recommended that the physician avoid meddling with 
the regular educational routine of the schools and refrain from entering into 
discussions regarding religion, politics, and social problems, confining his atten- 
tion to the technics of child training, rather than to the subject matter. 

Dr. Allen’s paper was confined largely to a discussion of the fundamental 
principles of child psychiatry and their employment in preventing and correcting 
behavior disturbances. He pointed out that the primary problem confronting 
child psychiatry is understanding the processes of psychological growth, because 
the behavior problems constituting this field are largely growth problems. He 
defined psychological growth as a ‘‘separation phenomenon’’ in which the child’s 
personality is differentiated from that of the mother and other persons. The 
significance of the mother’s influence in modifying or conditioning this growth 
process was emphasized. The paper called attention to the fact that the mother 
ean encourage self-differentiation in the child, or she can attempt to achieve her 
own self-perpetuation in him. The general statement was made that practically 
all emotional and personality difficulties, not resulting from organic disease, are 
traceable to disturbed growth relationships. It was pointed out that therapy 
should consist not merely in removing obstacles to normal psychological growth, 
but also in helping the child to see the problem himself in order that he might 
participate in the corrective process. 

The paper by Dr. Glanzmann duplicated some of the statements made by the 
other speakers but brought out several additional points of importance. He ex- 
pressed the opinion that the recent trend against the use of any form of force 
or punishment of children has probably gone too far. Instead of being a means 
of preventing or correcting behavior disturbances, this attitude has often had 
the opposite effect from that desired, namely, that of the child’s dominating 
his parents instead of their controlling him. Security in life and order in so- 
ciety, he said, demand unconditionally that the child learn to obey. He main- 
tained that the child himself unwittingly desires a natural authority which he 
ean revere and love, a leadership which he will gladly and trustfully follow. 
At the same time the speaker cautioned against excessive or thoughtless use of 
authority or compulsion, He referred to the pediatrician’s function as being 
that of advising the parents when and how to make use of the needed authority. 

Selected speakers for the second symposium, that on the ‘‘Mineral and Water 
Metabolism in Early Infancy and Its Relationship to Artificial Feeding,’’ were 
Dr. Noah Morris representing Great Britain; Dr. Irvine McQuarrie from the 
United States; and Dr. Joseph Csapo from Hungary. Unfortunately, Dr. Morris, 
who was to have diseussed the interrelationships of calcium, phosphorus, and 
water metabolism in the first few months of life, was not present at the session 
to deliver his paper. 
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Dr. MeQuarrie presented the current views of American pediatricians regard- 
ing the significance of the body fluids and their chief electrolytes in health and 
in disorders involving diarrhea and vomiting. The infant’s water and mineral 
requirements under various conditions were reviewed briefly. It was pointed out 
that the chemical and thermal stability of the fluid matrix of the body is syn- 
onymous with health and that a knowledge of the physiologic mechanisms con- 
trolling the exchanges of water and various solutes within the body is essential 
for a rational therapeutic approach to the many clinical problems involving dis- 
turbances in this phase of the metabolism. Brief reference was made to such 
regulating factors as osmotic pressure and the nervous, endocrine, circulatory, 
and renal functions. By means of lantern slides, the concept of the body water’s 
being separated into different compartments on the basis of anatomical location 
and chemical composition, as emphasized by Gamble, was presented. It was 
pointed out that under normal conditions about 70 per cent of the water of the 
body is intracellular and 30 per cent extracellular. It was shown that the former 
subdivision is characterized by having potassium as its chief fixed base and 
inorganic phosphate as its principal acid component, while the extracellular com- 
partment contains sodium as its chief base and chloride as its predominating 
acid radicle. The common disturbances in these relationships, as a result of 
dietary deficiencies and disease, were reviewed. Special emphasis was placed 
upon the necessity for early correction of the dehydration and electrolyte losses 
sustained by the infant suffering from severe vomiting or diarrhea. The types 
and quantities of fluid to be administered in different disorders were presented 
in outline. 

Dr. Csapo’s paper duplicated the preceding in certain respects but covered a 
wider range of pathologic states in the infant. The importance of the kidney 
as a regulating factor was given special emphasis. Edema of infancy due to 
malnutrition and circulatory disturbances received some attention. High carbo- 
hydrate feeding was assigned as a cause of abnormal water retention, but the 
effect of protein starvation was not considered in this connection. The speaker 
stated that sodium chloride may be retained in sick infants in greater amounts 
than by healthy infants in proportion to the amount of water retained, a phe- 
nomenon which was referred to as ‘‘dry salt retention.’’ In spite of a great 
deal of recent evidence against the concept, Dr. Csapo referred to the intracellular 
water as existing in part as ‘‘bound water.’’ 

Dr. K. U. Toverud, of Norway, presented interesting data to show the influ- 
ence of the maternal diet during the prenatal period on the mineral metabolism 
of early infancy. In addition, she showed the existence of a relationship between 
the infant mortality rate and the mineral metabolism. 

The subject of the third general symposium was ‘‘ Tuberculosis in Childhood.’’ 
The discussion was directed from three points of view: (a) Modern studies on 
the filtrable form or ‘‘ultra-virus’’ of tuberculosis; (b) contagiousness of the 
primary infection or childhood type of tuberculosis; (¢c) prevention and treat- 
ment of tuberculosis in children. Speakers selected for the first subtopic were 
Dr. André Dufort from France and Dr. J. Valtis from Greece. These authorities 
reviewed the evidence for and against the theory that there is a filtrable form 
of the organism causing tuberculosis. New data were also presented. The final 
concensus was that convincing evidence for such a filtrable virus has not yet 
been obtained. 

The main speakers assigned to the second subtopie were Dr. Arvid Wallgren 
from Sweden and Dr. Norman B. Capron from England. Dr. Hans Rietschel 
from Germany, Dr. Richard Priesel from Switzerland, and Dr. Robert Debre 
from France presented short papers on the subject also. There was a fairly 
general agreement of opinion to the effect that the child with the primary .tuber- 


‘ 


138 THE JOURNAL OF PEDIATRICS 


culosis infection must be regarded as a possible source of contagion to other 
children so long as the bacillus can be found in the sputum or stomach washings, 
although the number of cases contracted from such sources is perhaps compara- 
tively small. It was agreed that children who have positive tuberculin tests but 
who feel well, have no fever and no demonstrable open lesions should be allowed 
to attend school because they are very unlikely to be sources of tuberculous 
infection. 

The principal speakers for the last and most important subtopic of the third 
symposium were Dr. C. Noegerrath from Germany, Dr. C. A. Stewart from the 
United States, and Dr. Armand Delille from France. Other well-known authorities 
on the subject, who gave short papers as correlatori, were Rupilius and Klein- 
schmidt from Germany, Koch and Nobel from Austria, Weill-Halle from France, 
Brinchmann from Norway, and Jemma from Italy. 

The first three speakers reported the progress of campaigns against tuber- 
culosis in their respective countries. All indicated that the incidence of the 
disease in children is diminishing. One gained the impression that tuberculosis 
is still a much more serious problem in Europe than in America. All of the 
speakers stressed the importance of segregating open cases of tuberculosis. Dr. 
Stewart expressed the belief that this is the only effective way of eliminating 
the disease by prevention. He advocated periodic testing of the entire population 
by means of the tuberculin test and the discovery, by clinical examination, x-ray, 
guinea pig inoculation, or sputum examination, of active and open cases in order 
that they might be isolated and treated early. The provision of an uncontaminated 
milk supply was referred to by some speakers, but this point was not emphasized 
as it should have been. Most of the speakers referred to the active or artificial 
immunization by means of Calmette’s B.C.G. (attenuated tubercle bacillus) method 
as being of possible value but as being fraught with some degree of danger. As 
regards treatment, it was repeatedly pointed out that children having active 
signs of the disease, such as fever, pleuritic pains or cough, or extrapulmonary 
manifestations should be subjected to prolonged periods in bed with complete 
diet, fresh air, and so forth. For the reinfection or adult type of pulmonary 
disease collapse therapy was advocated. 

The last half-day session of the Congress was devoted to presentation of a 
large number of papers on unrelated subjects. Not all of the forty numbers 
listed were presented, but this section of the program, which unfortunately can- 
not be reviewed here, was generally regarded as one of the most interesting. 
America was well represented. Dr. H. J. Gerstenberger presented his paper, 
‘*Rickets in Monkeys’’; Dr. L. E. Holt described a new clinical entity, ‘‘ Essen- 
tial Familial Lipemia.’’ Dr. H. I. Goldstein had a paper, ‘‘Hemorrhagie Blood 
Dyscrasias and Dysplasias.’’ Dr. H. F. Helmholz presented his paper, ‘‘A Com- 
parison of Organic Acid and Prontylin as Urinary Antiseptics.’’ 

The most serious criticism heard of the Congress was that pertaining to the 
inadequacy of the mechanism provided for language interpretations and transla- 
tions. Persons understanding more than two of the four official languages were 
rare, which meant that much of the value of the meetings was lost to the great 
majority of the delegates. Had the program and the abstracts been provided in 
all four languages they would have served their purpose far more efficiently. 
Many members of the Congress felt that a larger fraction of the time should 
have been given over to the ‘‘free’’ program of original papers and less to 
assigned subjects. 

It was decided that the next Internationa] Pediatrie Congress should be held 
in the United States in September 1940. The American Committee then nominated 
Dr. H. F. Helmholz for president, Dr. Kenneth Blackfan for secretary and Dr. 
Charles F. McKahn for treasurer. These were unanimously elected by the members 
of the Congress. 
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